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XXXYIII. — Proceedings. 
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"riiei’o  IK)  election  for  President  and  four  \"ice-Presidents, 

a  second  ballot  was  held,  at  whi(di  the  })roxies  were  v()ted  on,  and 
resulted  in  the  election  of  F.  A.  (xenth,  as  President,  and  Messrs, 
(h  F.  (’handler,  ,].  W.  Mallett,  T.  (x.  Woi-inley  and  Ira  Renisen,  as 
Vice-Presidents. 

The  v'acant  names  on  the  list  of  Directors  were  then  filled  hv 
V.  Tessie  du  Motay  and  F.  P.  P^astwick. 

The  Chair  aj)|)ointed  Messrs.  Ilahirshaw  and  Alsher^  a  com¬ 
mittee  to  audit  Treasurer’s  account,  and  report  at  January  meetini;. 

Messrs.  Behr  and  AVinans  were  aj)pointed  tellers,  and  re])orted 
that  Messrs.  P].  II.  AVilliamson  and  (1.  G.  Convers  were  elected 
memhers,  and  Mr.  II.  C.  Meyer,  associate. 

Mr.  C.  Sem])er  was  proposed  hy  Bruno  Terne,  and  seconded 
l)y  Messrs.  Alsherg  and  Goldschmidt. 

The  resignations  of  Messrs.  E.  P".  Smith  and  AV.  P".  Ilildehrand 
were  read  and  accepted. 

The  following  papers  were  then  read  : 

Ahsorption  of  Sugar  hy  Bone  Black,”  hy  II.  A.  Mott,  Jr., 
I^h.  D. ;  also,  ‘‘Practical  Determination  of  the  Sugar  of  C’om- 
merce,  ”  hy  same  author ;  “  On  the  Preparation  of  Methylene 
(yhloride  and  Dioxyethyl-metliylene,”  hy  W.  II.  Greene,  M.  D. ; 
“Action  of  Benzo-tricliloride  on  Primary  Amines,”  hy  Jas.  II. 
Stehhins,  Jr.,  B.  S. ;  “  Laboratory  Notes,”  hy  II.  Endemann,  Pli. 
D.,  and  Geo.  A.  Procliazka,  Ph.  D. 

Dr.  Sqnihh  appointed  Messrs.  Ilossi,  Nichols  and  Goldmark,  a 
Committee  on  Conversazione  for  the  ensuing  year,  and  Messrs. 
Elliott,  Goldschmidt  and  AValler,  Committee  on  Rooms.  After 
which  a  paper  entitled,  “The  PIffect  of  Aluminium  Salts  on  the 
Gastric  Juice  during  the  Process  of  Digestion,”  hy  Dr.  Mott,  Jr., 
was  announced  for  the  next  meeting,  and  the  Society  adjourned. 

S.  A.  GOLDSCHMIDT, 

Recording  Secretary. 
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XXXIX. — The  Absorption  of  Sugar  by  Bone  Black. 

By  henry  a.  MOTT,  Jr.,  Ph.  D.,  E.  M. 

It  is  a  pretty  generally  conceded  fact  amongst  sugar  chemists 
that  bone  black  absorbs  sugar.  The  exact  amount  of  absorption 
being  variously  stated,  I  determined  to  conduct  a  series  of  experi¬ 
ments  to  ascertain  the  fact  for  myself,  as  also  to  ascertain  what 
influence  the  amount  of  bone  black  usually  employed  in  sugar  tests 
had  on  the  solution.  Bone  black  is  used  in  two  ways  by  chemists — 
it  is  either  mixed  directly  with  the  solution  to  be  decolorized  and 
shaken  up  with  it,  or  the  solution  is  poured  over  a  given  amount  of 
bone  black  in  a  funnel. 

It  is  evident,  to  determine  the  amount  of  sugar  absorbed  by  bone 
black,  experiments  should  be  conducted  with  perfectly  pure  sugar,  as 
well  as  with  impure  sugars,  as  the  latter  contain  other  substances- 
besides  sugar,  which  affect  polarized  light,  and  which  are  apt  to  be 
absorbed,  in  part,  by  the  bone  black,  thus  effecting  the  test  of  the 
sugar,  and  showing  differences  which,  in  part,  could  be  attributable 
to  this  fact. 

It  is  also  best  in  making  comparative  tests  to  dissolve  sufficient 
of  the  sugar  to  be  examined,  at  once,  so  that  the  same  solution  may 
be  used  for  all  the  tests,  otherwise  errors  due  to  weighing,  variance 
of  sample,  and  diluting,  might  creep  in,  and  alter  the  results.  In  all 
my  recent  experiments  I  have  been  careful  to  observe  these  points. 

To  find  what  influence  bone  black  would  have  on  sugar  solutions, 
if  the  solution  was  poured  over  a  given  quantity  of  bone  black  in  a 
funnel,  I  conducted  a  number  of  experiments  (about  a  year  ago) 
which  were  as  follows  : 

A  solution  of  granulated  sugar  was  made,  which  tested  directly  : 

Aqueous  solution . . .  99.9  per  cent. 

Solution  to  which  had  been  added  3  c.c.  of  sul¬ 
phate  of  soda  and  7  c.c.  of  tri-plumbic 
acetate .  99.9  “ 

Solution  filtered  over  10  grms  of  bone  black,  tested  as  follows 

First  portion  filtered .  99.5  per  cent. 

Second  “  .  99.7  “ 

Third  “  .  99.9  “ 
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All  iiifcM'ior  sugar  was  next  taken  : 

10.35  grins  were  dissolved  in  water,  to  which  were  added  3  e.c.  of 
concentrated  solution  of  chloride  of  sodium  and  7  c.c.  tri-plumhic 
acetate,  and  the  whole  diluted  to  100  c.c. 

10.35  grins  more  of  the  same  sugar  were  dissolved  in  water,  and 
sulphate  of  soda  was  added,  instead  of  the  chloride. 

10.35  grins  more  of  the  same  sugar  were  dissolved  in  water,  and  5 
c.c.  of  tri-j)luml)ic  acetate  were  added,  the  whole  being  diluted  to  100 
C.C.,  and  then  filtered  over  10  grins  of  bone  black. 


The  first  solution  tested . 85.3  per  cent. 

The  second  “  . 85.4  “ 

The  third  solution  tested  in  three  jiarts  : 

First  part .  84.9  per  cent. 

Second  part . 85.0  “ 

Third  part . 85.3  “ 


Many  other  tests  were  made,  using  the  same  bone  black,  with 
similar  results.  With  different  bone  black,  perfectly  free  from  water, 
much  greater  differences  were  observed  in  several  experiments. 

A  sugar  (decolorized  with  3  c.c.  Na.jSO^  and  7  c.c.  Pb  sol.)  tested, 
89.1  per  cent. 

The  same  sugar,  dissolved  in  water,  and  to  which  were  added  5  c.c. 
Pb  sol.,  and  then  passed  over  10  grms  bone  black,  tested  in  three 
portions,  gave  : 

First  portion .  88.4  per  cent. 

Second  “  .  88.7  “ 

Third  “  .  89.1  “ 

Without  any  experiments — admitting  the  fact  that  bone  black 
absorbs  sugars — I  think  it  might  reasonably  be  expected  where  sugar 
solutions  are  poured  over  a  given  quantity  of  bone  black  in  a  funnel, 
that  the  first  portion  of  the  filtrate  would  be  much  weaker  in  saccharine 
strength  tlian  the  last  portion,  for  the  bone  black  would  naturally 
saturate  itself  witli  the  (piantity  of  sugar  it  is  capable  of  absorbing 
at  once  from  the  first  portion,  at  a  sacrifice  of  its  strength.  This  is 
actually  found  to  be  the  case,  as  the  experiments  I  have  just  related 
clearly  demonstrate. 

Some  ex})eriments,  conducted  by  the  late  Prof.  ]\[errick,  and 
reported  in  the  Cimnlad  Kews^  arrive  at  the  same  results.  It  would 
be  necessary  to  obtain  an  average  if  this  method  of  decolorizing  were 
to  be  adopted — that  either  the  whole  solution  be  allowed  to  filter 
through  the  bone  black,  and  then  be  thoroughly  mixed  together,  or 
tliat  when  one-half  is  filtered,  it  be  poured  on  the  bone  black  and 
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filtered  again.  This  seems  an  utter  waste  of  time,  when  it  is  possible 
to  mix  the  bone  black  directly  with  the  solution  at  the  start.  This 
method,  therefore,  must  be  abandoned  as  possessing  no  merit  what¬ 
soever. 

The  experiments  which  I  have  recently  conducted  have  been  made 
with  granulated,  centrifugal,  Muscovada,  molasses  and  refined  sugars, 
and  in  each  case  the  bone  black  was  first  mixed  with  the  solution 
before  filtering. 

Before  giving  the  results  of  these  experiments,  it  may  be  interest¬ 
ing  to  present  a  few  tests  made  by  a  number  of  chemists  on  the  same 
solutions  some  few  weeks  ago,  to  determine  the  quantity  of  sugar 
bone  bla(;k  is  capable  of  absorbing.  The  experiments  were  conducted 
in  Dr.  Grund’s  laboratory.  180.240  grins  of  a  molasses  sugar  were 
dissolved  in  water,  some  tri-plumbic  acetate  was  added,  and  the  whole 
was  diluted  to  500  c.c.,  thoroughly  shaken,  and  then  filtered.  A  por¬ 
tion  of  the  filtrate  was  tested.  Then  50  c.c.  of  the  filtrate  were  mixed 
and  thoroughly  shaken  with  1  grm  of  bone  black  ;  50  c.c.  were  mixed 
and  thoroughly  shaken  with  3  grms  of  bone  black  ;  and  to  another 
50  c.c.  of  the  filtrate  were  added  5  grms  of  bone  black,  and  the  same 
was  thoroughly  shaken.  Ea(*h  was  filtered  separately  and  tested  separ¬ 
ately,  by  each  chemist,  ^s  follows  : 

I  '  Dk.  Grund.  Dr.  Bkhr.  De  Messemy.  Dr.  Mott. 

The  filtrate  tested* .  89. 1  ....  ...  .... 

50  c.c.  4-  1  l>one  black .  89.0  88.9  89.1  89.1 

50  c.c.  -h  3  grms  “  .  88.6  88.8  88.9  88.7 

50  c.c.  5  grms  “  .  88.4  88.3  88.7  88.4 

From  these  experiments  it  will  be  seen,  taking  Dr.  Grund’s  test 
for  the  plain  filtrate  as  89.1,  and  his  test  for  the  filtrate  containing 
10  grms  of  bone  black  in  100  c.c.  of  solution  (5  grms  to  50  c.c.),  as 
88.4  per  cent.,  the  saccharine  strength  of  the  solution  was  lowered  0.7 
per  cent. 

This  reduction  in  the  saccharine  strength  I  found  too  great  when 
experimenting  with  larger  quantities  of  solution,  and  using  the  same 
and  greater  proportions  of  bone  black. 

For  example  :  260.48  grms  of  granulated  sugar  were  dissolved  in 
water,  and  diluted  to  1000  c.c.,  and  a  portion  of  the  filtrate  was 
tested  (1). 

To  500  c.c.  of  the  solution  were  added  100  grms  of  perfectly  dry 
bone  black,  the  whole  was  thoroughly  shaken,  then  filtered  and  tested, 
first  by  mv  assistant  Mr.  Snivlie  (who  very  kindly  assisted  me  in  all 
of  the  following  experiments),  and  then  by  myself  (2). 


*  Owing  to  its  being  too  dark,  the  tests  were  not  considered  reliable. 
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To  50  c.o.  ot  tlic*  filtrate  were  added  5  c.c.  of  water,  the  whole  was 
thorouirhly  shaken  and  tested  (8). 

d\)  50  e.c.  of  the  orio^inal  filtrate,  5  c.c.  of  water  and  5  grms  of 
hone  black  were  added,  and  this  was  filtered  and  tested  (4). 

To  another  50  c.c.  of  the  first  filtrate  were  added  4  c.c.  of  tri- 
plunibic  acetate,  1  c.c.  of  acetic  acid  and  5  grms  of  bone  black,  tlie 
whole  thoroughly  shaken,  filtered  and  tested  (5). 

The  tests  were  as  follows  : 


Smyije. 


Mott. 


u 


u 


No.  3. 
No.  4. 
No.  5. 


.  .99.60 

per  cent. 

99.60 

per  cent 

.  .98.90 

98.90 

n 

j  90.50 

a 

j  90.50 

n 

(  99.55 

n 

{  99.55 

(( 

(  90.10 

a 

J  90.20 

a 

(  99.1  1 

a 

(  99.22 

li 

j  90.30 

a 

J  90.20 

i( 

1  99.33 

a 

]  99.22 

(( 

From  the  first  two  tests  it  will  be  seen  that  the  saccharine  strength 
of  the  solution  was  reduced  O.VO  per  cent.,  by  20  grms  of  bone 
black  to  100  c.c.  of  solution  ;  this  would  prove  that  10  grms  reduce 
it  only  0.35  per  cent,  instead  of  0.70  per  cent.,  as  in  the  experiments 
quoted  above.  From  comparison  of  filtrates  3,  4  and  5,  in  this 
experiment,  it  is  also  shown  that  10  grms  of  bone  black  only  reduce 
the  strength  of  the  solution  0.30  per  cent. 

•j 

Another  experiment  led  to  similar  result : 

260.48  grms  of  granulated  sugar  were  dissolved  in  water,  and 
diluted  to  1000  c.c. 


Smylie. 

500  c.c.  of  filtrate  -|-  50  grms  of  bone  black  ....  99.30% 
Filtrate  alone . 99.60^ 


50  c.c.  of  filtrate  -|-  5  c.c.  water, 


\  90.40% 
I  99.44^ 


50  c.c.  -j-  5  c.c.  water  -|-  5  grms  bone  black  -j  99*! 

50  c.c.  of  filtrate  -j-  4  c.c.  tri-j)lumbic  acetate  ^  90.10^ 
-|-  1  c.c.  acetic  acid  -f-  5  grms  bone  black.  ]  99.  IT?^ 


Mott. 

99.30^ 

99.60;^ 

(  90.40^ 
1  99.44^ 

(  90.105^ 
}  99.115?: 

i  90.10^ 
]  99.1F^ 


From  these  experiments,  the  reduction  in  saccharine  strength  was 
0.3  per  cent.,  by  10  grms  of  bone  black. 
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EXPERIMENTS  WITH  CENTRIFUGAL  SUGAR. 

260.48  grms  were  dissolved  in  water  and  diluted  to  1,000  c.c.,  and 
filtered. 

Smylie.  Mott. 

50  c.c.  of  filtrate  +  2  c.c.  of  cone,  solution  of  salt  j  87.20^  j  87.20^ 
+  3  cc.  of  tri-plumbic  acetate .  j  95.92^  (  95.92^ 


500  c.c.  of  filtrate  100  grms  of  bone  black  were  filtered. 

Smylie. 


50  c.c.  of  this  filtrate  5  c.c.  of  water . 

50  c.c.  of  same  filtrate  -j-  1  c.c.  of  acetic  acid  4 
c.c.  of  lead  solution . 


j  87.20^ 
(  95.70^ 

(  96.90^ 
1  95.59^ 


Mott. 

87.20^ 

95.70^ 

87.00^ 

95.70^ 


From  these  experiments,  100  grms  of  bone  black  to  500  c.c.  of 
solution,  or  20  grms  to  100  c.c.  solution,  only  reduced  the  strength 
0.20  per  cent.  ;  therefore,  10  grms  would  only  reduce  it  0.10  per 


cent. 


EXPERIMENTS  WITH  REFINED  SUGARS. 

260.48  grms  of  a  refined  sugar,  marked  ‘f  D”  were  dissolved  in 
water,  and  diluted  to  1,000  c.c. 

Smylie.  Mott. 

50  c.c.  of  filtrate  -|-  2  c.c.  of  salt  -j-  3  c.c.  of  lead  j  15.00%  j  75.00^ 

solution .  .  I  82.50^  (  82.50^ 

50  c.c.  of  filtrate  ^  c.c.  acetic  acid  -|-  4^  c.c.  of  \  74.40^  (  74.40^ 

lead  solution  -j-  5  grms  bone  black .  ]  81.84<^  \  81.84^ 

From  this  experiment,  10  grms  of  bone  black  reduced  the  sac¬ 
charine  strength  of  the  solution  0.66  per  cent. 

# ' ' 

EXPERIMENTS  WITH  GRANULATED  SUGAR,  USING  PREPARED  IVORY 
Bl.ACK  INSTEAD  OF  ORDINARY  BONE  BLACK. 


260.48  grms  of  the  sugar  were  dissolved  in  water,  and  diluted 
to  1000  c.c. 


50  c.c.  -f-  5  c.c.  of  water . 

50  c.c.  -f-  2  c.c.  of  salt  -f-  3  c.c.  Pb  sol . 

50  c.c.  -j-  4  c.c.  Pb  sol.  -|-  1  c.c.  of  acetic  acid. 

50  c.c.  -j-  5  c.c.  water  -f-  5  grms  bone  black.  .  .  . 


Smylie. 
j  90.60^ 
(  99.66^ 

j  90.55^ 
j  99.60^ 

j  90.70^ 
I  99.11% 
j  90.00^ 
(  99.00^ 


Mott. 

90.60^ 

99.66^ 

90.60^ 

99.66^ 

90.60^ 

99.66^ 

90.00^ 

99.00^ 


From  this  experiment,  10  grms  of  ivory  black  absorb  0.66  per  cent, 
of  sugar. 
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With  out  ^ivin<i;  Jiny  more*  of  tlie  t*x|)(*rimc*utM  I  have  eouducted, 
I  will  briefly  state  the  eoiielusioiis  1  have  arrived  at  : 

Ist.  'riiat  10  i^rms  of  bone  black  will  absorb  from  a  solution  of 
perfectly  ])ure  suirar  (‘20.048  in  100  c.c.),  sufficient  su^ar  to  weak(*n 
the  saccharine  strength  of  the  solution  0.40  per  cent,  to  0.45  per  eerit. 

‘2nd.  That  10  grins  of  bone  black  will  absorb  sufficient  sugar,  and, 
also,  other  substances  which  effect  polarized  light,  from  a  solution 
(20.048  in  100  c.c.)  of  an  impure  or  raw  sugar,  so  that  the  saccharine 
strength  of  the  solution  will  show  a  loss  of  from  0.10  jier  cent,  to 
0.00  percent,  by  the  direct  test,  but  only  0.40  to  0.45  percent,  by  the 
inverted  test. 

4rd.  That  some  perfectly  dried  bone  blacks  will  absorl)  more  sugar 
than  others. 

4th.  That  the  greatest  amount  of  absorption  by  10  grins  of  any 
kind  of  pre})ared  bone  black  on  a  solution  of  pure  sugar  (20.048  in 
100  C.C.),  is  only  sufficient  to  reduce  the  saccharine  strength  of  the 
solution  O.VO  per  cent. 

5th.  Since  2  grms  of  bone  black  are  (juite  sufficient  to  decolorize  a 
filtered  sugar  solution  which  has  been  partly  clarified  and  decolorized 
by  means  of  tri-plumbic  acetate,  it  can  be  used  with  safety,  as  the 
amount  of  sugar  it  will  absorb  would  hardly  effect  the  saccharine 
strength  of  the  solution  appreciably. 

6th.  Supposing  10  grms  of  bone  black  to  reduce  the  .saccharine 
strength  of  a  solution  (26.048  in  100  c.c.  water)  of  pure  sugar  test¬ 
ing  100  per  cent.,  exactly  0.35  per  cent.,  then  we  can  deduce  the  fact, 
that  1  ton  of  bone  black  will  absorb  18.2  lbs.  of  sugar,  or,  bone 
black  is  capable  of  absorbing  0.0091168  per  cent,  of  sugar. 


XL. — The  Practical  Determination  of  the  Value  of  the 

Sugars  of  Commerce. 

By  henry  a.  MOTT,  Jii.,  Pii.  D..  E.  M. 

Owing  to  the  many  constituents  which  enter  into  the  composition 
of  sugar  in  its  “crude”  or  “raw”  condition,  and  to  the  fluctuations 
in  the  proportions  of  these  constituents,  and,  ((hove  (dl,  to  the  diffi¬ 
culty  in  obtaining  an  average  sample,  it  becomes  almost  an  impo.ssi- 
bility  to  arrive  at  an  accurate  estimate  of  the  value  of  a  cargo  of 
sugar,  on  the  small  scale  necessary  for  lal)oratory  investigations.  Still 
many  very  valuable  data  may  be  obtained  in  the  laboratory,  which. 
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when  combined  with  other  indications,  such  as  the  brand,  the  color, 
the  depth  of  “foots,”  etc.,  will  enable  one  to  arrive  at  an  approxi¬ 
mate  estimate  of  the  real  value. 

The  elements  necessary  to  be  known  before  any  approximate 
value  can  be  put  on  a  given  cargo  are  : 

1st.  The  niunber  of  hogsheads  from  which  the  sample  has  been 
taken. 

The  taking  of  an  average  sample  has  to  be  done  with  great  care, 
and  considerable  discretion  must  be  exercised  by  the  sampler,  as  very 
often  a  larije  number  of  hoosheads  are  found  mixed  in  with  a  given 
lot  of  sugar,  which  are  quite  inferior  in  grade.  In  such  cases  it  is 
always  well  to  make  a  separate  sample  of  the  same,  and  to  count  the 
number  of  hogsheads  found.  Experienced  samplers  consider  that  a 
liandful  of  sugar  taken  by  means  of  an  augur,  from  20  to  50  per 
cent,  of  the  number  of  lihds.,  in  a  given  lot,  and  thoroughly  mixed 
together,  is  a  fair  average  of  the  lot.  In  all  sugars  except  centri¬ 
fugals,  the  hhds.  are  bored  in  the  centre  and  at  the  foot ;  in  centrifu¬ 
gals,  besides  being  bored  at  the  foot,  the  hhds.  are  bored  about  four 
inches  from  the  top,  to  save  loss  of  sugar.  The  samples  weigh  about 
sixteen  ))ounds. 

2nd.  27/e  hra?id  of  sugar,  whether  it  be  a  centrifugal,  Musca- 
vado,  molasses,  clayed,  Manilla,  Pernambuco,  Melado,  domestic 
molasses,  etc.,  etc. 

3rd.  27ie  colo)%  according  to  the  Dutch  standard.  This  is  a  very 
important  element,  as  the  cost  of  decolorizing  a  dark  colored  sugar 
is  not  to  be  ignored. 

4th.  The  presence.,  or  absence,  of  excess  of  gum.  This  can  be 
determined  by  feeling  the  sugar.  An  excess  of  gum  hinders  the 
rapid  filtration  of  sugar,  and,  also,  increases  the  expense  in  decoloriz¬ 
ing. 

5th.  The  depth  of  ^^foots’’’*  in  the  hogsheads.  Overlooking  and 
not  allowing  for  this  element,  may  be  the  cause  of  great  loss.  In 
Trinidad  sugars,  when  green  (or  new),  the  foots  vary  from  5  to  12 
inches,  but  generally  from  6  to  8  inches.  When  the  sugar  gets  old, 
the  foots  vary  from  5  to  7  inches.  In  Martinique  sugar,  when  green, 
the  foots  vary  from  4  to  8  inches — when  old,  from  5  to  6  inches. 
The  hogsheads  are  sinaller  for  Martinique  sugars  than  for  Trinidads — 
the  former  only  holding  1,200  to  1,300  lbs.,  while  the  latter  hold  from 
2,000  to  2,500  lbs.  In  molasses  sugars  the  foots  amount  to  from  3 
to  5  inches  in  the  green  suga.,  and  from  0  to  3  inches  in  the  old.  In 
Cuba  Muscavado  sugars  there  are  from  5  to  6  inches  of  foots  in  the 
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i^reeii,  and  2  to  4  inclics  in  the  old  sugar.  In  (aaitrifugal  sugar,  in 
tlie  greon,  from  1  to  2  indies  of  foots  are  found,  and  in  the  old, 
from  0  to  2  inehes.  The  foots  of  a  sugar  will  test  all  the  way  from  2 
to  10  jier  cent,  less  than  the  sugar  itself. 

0th.  The  (jeneral  condition  of  c.arfio.  This  is  all  important,  for 
often  the  cargo  is  so  hadly  damaged  by  water  that  it  becomes  next 
to  an  im[)ossibility  to  obtain  an  average  sample. 

Yth.  The  per  cent,  of  cane  siKjar  present. 

8th.  The  per  cent,  of  impurities. 

9th.  The  per  cent,  of  dry  substance,  and 

lOtli.  Tiieper  cent,  of  suyar  in  the  dry  substance. 

The  first  five  of  these  factors  can  be  obtained  outside  of  the 
laboratory  ;  of  the  other  five,  only  two  have  actually  to  be  deter¬ 
mined  in  the  laboratory,  which  are,  1st,  the  jiercentage  of  cane  sugar 
present,  and  2nd,  the  percentage  of  water.  From  these,  the  other  three 
are  obtained  by  calculation.  The  processes  for  determining  the  per¬ 
centage  of  sugar  and  water  should,  therefore,  be  as  accurate  as 
[lossible. 

Many  processes  for  the  determination  of  sugar  other  than  by  the 
use  of  the  saccharometer,  have  been  from  time  to  time  suggested, 
and  although  some  of  them  are  quite  short,  and  give  quite  accurate 
results,  especially  the  process  proposed  by  P.  Casamajor,  with  methylic 
alcohol,  still  I  think  that  they  are  not  to  be  preferred  when  the  sac¬ 
charometer  is  at  hand.  Of  the  various  instruments  on  the  market  it 
becomes  important  to  determine  the  one  most  suitable  for  the  examin¬ 
ation  of  sugar.  The  best  instrument,  in  my  opinion,  is  the  Duboscq- 
Soleil,  which  is  provided  with  the  necessary  tubes  and  other  appli-. 
ances,  for  testing  by  inversion — a  point  neglected  by  the  Germans, 
and  which  I  consider  of  great  importance.  It  has,  furthermore,  the 
advantage  over  man}^  of  the  other  instruments,  that  it  only  requires 
16.35  grms  of  sugar  to  be  dissolved  in  100  c.c  of  water.  A  solution 
of  26.048  grms  in  100  c.c.,  as  required  with  other  instruments,  cannot, 
in  the  case  of  dark  colored  sugars,  be  sufficiently  decolorized  to  allow 
a  correct  reading  in  the  polariscope. 

I  now  proceed  to  describe  what  I  consider  the  best  methods  for 
testing  a  given  sample  for  cane  sugar  and  water  : 

Instead  of  26.048  grms  or  16.35  grms  of  sugar  being  taken,  ten 
times  this  quantity  should  be  weighed  off,  that  is,  260.48  grms 
for  the  Ventzke,  and  163.50  grms  for  the  Laurent’s  or  Duboscq’s 
nstrument.  By  taking  so  large  a  quantit)^  of  sugar,  we  are  sure  of 
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getting  a  fair  average  sample,  which  is  next  to  impossible  in  the 
majority  of  raw  sugars,  where  only  16.35  or  26.048  grms  are  taken. 
This  I  have  frequently  demonstrated  by  repeatedly  testing  the  same 
sugar  ;  the  difference  in  some  instances  amounting  to  from  0.5  to 
0.75  of  one  per  cent.,  when  the  greatest  possible  care  is  used. 

For  the  purpose  of  decolorizing,  I  use  in  the  case  of  dark  colored 
sugars  4.  c.c.  of  a  concentrated  solution  of  chloride  of  sodium  and  6 
c.c.  of  a  solution  of  tri-plumbic  acetate,  for  every  16.35  grms  of  dis¬ 
solved  sugar.  If  the  sugar  is  of  a  light  color,  much  less  of  these 
reagents  may  be  used. 

To  determine  the  fact  that  the  use  of  these  proportions  does  not 
influence  the  percentage  of  sugar,  I  have  conducted  a  number  of 
experiments  : 

16.35  srms  of  granulated  sugar  were  dissolved  in  water,  diluted  to 
100  c.c.  and  tested  ;  result  =99.8  per  cent.  The  same  quantity  was 
again  weighed  out,  and  the  above  proportions  of  salt  and  lead  solu¬ 
tion  were  added.  The  filtrate  from  this  solution  tested  exactly  the 
same,  /.  c.,  99.8  per  cent.  I  repeated  this  experiment  with  sugars  of 
inferior  grades  with  identically  the  same  results,  which  demonstrated 
that  the  volume  occupied  by  the  precipitate  did  not  influence  the 
result.  Ten  times  the  normal  weight  of  sugar  is  to  be  dissolved  in 
water,  poured  in  a  flask  graduated  to  exactly  1000  grms  of  water, 
and  then  treated  according  to  either  one  of  the  two  following 
processes  : 

1st.  The  sugar  may  be  perfectly  dissolved,  and  then  diluted  to 
the  1000  c.c.  mark,  and  thoroughly  shaken,  when  100  c.c.  may  be 
taken  and  decolorized  with  4  c.c.  of  salt  solution,  and  6  c.c.  of  tri- 
plumbic  acetate,  and  then  tested,  adding  10  per  cent,  to  the  indica¬ 
tions  obtained,  or 

2nd.  The  sugar  may  be  perfectly  dissolved,  and,  if  very  dark,  40 
c.c.  of  salt  solution  may  be  added,  and  60  c.c.  of  tri-plumbic  acetate, 
and  the  whole  diluted  to  the  1000  c.c.  mark.  If  the  sugar  is  light,  a 
much  s}iialler  quantity  of  decolorizing  reagents  may  be  used.  The 
mixture  should  be  shaken  thoroughly  and  filtered.  When  100  c.c. 
have  filtered,  use  50  c.c.  for  inversion,  and  test  the  remainder  directly 
in  the  instrument. 

I  consider  it  necessary  to  invert  the  sugar,  as  numerous  experi¬ 
ments  have  demonstrated  that  the  other  substances  present  which 
affect  polarized  light,  and  which  are  supposed  to  neutralize  each  other, 
do  not  do  so  at  all,  except  in  very  pure  sugars,  where  they  only 
exist  in  small  quantities.  The  test  for  cane  sugar,  as  given  by  the 
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direct  test,  I  find  in  some  (\'ises  too  low  ;  in  others,  entirely  too  high. 
The  process  for  inversion  is  very  simple  :  to  the  50  c.c.  of  filtnite, 
in  ;i  small  Hash,  add  5  c.c.  of  IICI  (containing  5  per  cent,  of  SnC'l^), 
and  shake  thoroughly  ;  tlien  heat  in  a  water  hath  to  08°  C.  It  is  best 
to  allow  the  solution  time  to  cool  down  to  about  30°  C.  It  can  then 
be  tested  in  the  instrument  after  noting  the  temperature.  Add  tliis 
test  to  the  direct  test,  and  refer  to  Clerget’s  table.* 


Crranulated  suujar  tested . 99.90  direct. 

O 

Inverted  it  tested . 30-28°  C. 


99.90  30  =  129.9  at  28°  C. 

129.90-=  99.90  ^  smjar  (130.0  =  100  at  28°  C). 

The  following  are  a  number  of  tests  which  I  made  with  the  utmost 
care,  regarding  the  0°  of  the  instrument,  every  time  an  observation 
was  made  : 


Brand  of  Sugar. 

No.  Dutch 
Standard. 

Direct. 

Corrected. 

Difference  in 
Favor  of 
Corrected  Test. 

Muscavado . 

11 

87.10 

88.25 

+  1.15^ 

Molasses . 

6 

84.00 

85.50 

— b  1  • 5  0^ 

Muscavado . 

8 

84.00 

83.50 

—  0.50^ 

Centrifugal . 

8 

93.00 

94.25 

+  1.25^ 

Centrifugal . 

8 

89.00 

89.75 

+  0.75^ 

Molasses . 

7 

84.30 

86.60 

-f-  2.30^ 

Syrup  (refined)... 

39.30 

41.60 

-f-  2.30;^ 

Black  Strap  . 

46.00 

46.40 

+  0.40^ 

Centrifugal . 

10 

95.00 

94.75 

—  0.25^ 

Refined  “  C  ”  .  .  . . 

85.20 

85.00 

—  0.20^ 

Centrifugal  . 

10 

94.00 

93.50 

—  0.50^ 

Centrifugal . 

7 

90.40 

89.00 

—  1.40^ 

Centrifugal . 

i 

93.00 

91.50 

—  1.50^ 

Centrifuo;al . 

hr 

i 

91.00 

90.00 

—  1.00^ 

Centrifugal . 

/ 

91.10 

90.40 

—  0.70^ 

Guadaloupe . 

10 

87.00 

86.10 

—  0.90^ 

Guadaloupe . 

6 

78.50 

79.40 

+  0.90^ 

Refined  “C”.... 

86.30 

87.00 

-h  0.70^ 

By  examining  these  tests  it  will  be  seen  that  the  difference  by 
inversion  is  from  —  1.5  to  -f-  2.3  ])er  cent.  That  is  to  say,  a  sugar 
testing  93  per  cent,  by  the  direct  test,  when  inverted  only  tested  91.5 
per  cent.,  owing  to  the  presence,  in  excess,  of  glucose,  which  turned 
the  plane  of  polarization  in  the  same  direction  as  cane  sugar. 
Another  sugar,  testing  directly  only  84.3  ])er  cent.,  inverted  tested 

*  AVhich  can  be  found  in  Ure’s  Dictionary  of  Arts,  ^Maniif.  and  Mines. 
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86.6  per  cent.  This  example  shows  that  the  true  per  cent,  of  cane 
sugar  was  prevented  from  manifesting  itself,  owing  to  the  presence 
of  excess  of  levulose  and  gum,  which  turned  the  plane  in  the  oppo¬ 
site  direction. 

From  these  experiments  it  is  clearly  shown  how  necessary  it  is 
to  invert  a  sugar  before  the  true  per  cent,  of  cane  sugar  can  be 
obtained. 

To  the  determination  of  the  water  in  su(yars  I  have  devoted  con- 
siderable  attention,  and  have  made  hundreds  of  comparative  tests 
which  have  demonstrated  the  falsity  of  the  indications  of  the 
areometer.  A  large  number  of  sugars  which,  by  more  exact  pro¬ 
cesses,  showed  the  presence  of  1^  to  2  per  cent,  of  water,  showed 
by  the  areometer  method  from  0.5  to  0.7  per  cent,  less  than  no  water 
at  all.  It  is  not  reasonable  to  suppose  that  the  indications  of  an 
areometer  could  be  worth  anything  when  applied  to  a  pure  sugar, 
and  then  be  correct  when  applied  to  impure  sugars  of  varying  per¬ 
centage  of  soluble  impurities,  if  to  the  indication  there  is  added  a 
theoretical  correction  which  is  not  based  upon  the  actual  facts  of  the 
case,  but  on  supposition  only.  The  following  experiment  will  illus¬ 
trate  the  various  processes  : 

A  centrifugal  sugar  gave,  according  to  the  “  water 
areometer,”  allowing  20  of  impurities  as  error 


due  to  the  salts  present .  —  1.89^ 

The  Balling  areometer,  allowing  f  correction  of 

temperature,  gave .  -|-  1.30^ 

Scheibler’s  areometer  (corrected)  gave .  1.00% 

Diyi  ng  in  air-bath  gave .  -{-2.30% 

“  over  sulphuric  acid  gave .  -|-  2.30^ 

“  in  vacuo  gave .  -j-  2.10^ 


Another  sugar  gave  4.5  per  cent,  water  by  drying  in  air-bath  over 
sulphuric  acid,  and  in  vacuo,  whilst  the  areometer,  according  to  one 
method,  gave  only  0.9  per  cent.,  and  by  the  other,  1.5  per  cent,  water. 
With  a  little  practice  I  consider  il  possible  to  tell  within  one  per 
cent,  the  amount  of  water  in  any  sample  of  sugar,  by  feeling  the 
same,  and  more  reliance  can  be  placed  in  this  method  than  it  is  possi¬ 
ble  to  place  in  the  areometer  method.  There  can  be  no  question,  but 
that  for  the  rapid  determination  of  water,  drying  in  vacuo  is  the 
most  reliable  method. 

Having  now  determined  the  several  factors,  let  us  proceed  to  the 
determination  of  the  value.  The  following  example  will  serve  for 
illustration  ; 
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I>kani)  of  Sr(;AH . Muscavado. 

Sami*ij-:s  'rAKKN  l^^ioM . ^2o%  of  hhds. 

Dfi’TII  of  Foot . 4  incdies. 

(%)Ni)iTioN  OF  Cargo . Good. 

Color  of  Sugar . No.  12,  I).  S. 

Gum . Not  excessive. 

C'ORRKCTFi)  Per  Cent,  of  Cane  Sugar . 90.00:^ 

Water .  AA)()% 

Dry  Substance . 9G.OOJ5 

Sugar  in  Dry  Substance . 93.755^ 


A  cargo  of  raw  sugar,  such  as  is  described  iu  the  above  example, 
was,  oil  the  loth  of  November,  1879,  worth  9  cents  per  jiouud. 

If  all  the  factors  remained  the  same  except  the  color,  which  we 
will  suppose  No.  8  instead  of  12,  the  sugar  would  then  have  lost  one- 
quarter  of  a  cent,  and  would  be  worth  only  8f  cents,  that  is  to  say,  for 
four  shades  of  color  an  allowance  must  be  made  of  at  least  ^  of  one 
cent.  If  all  the  factors  remained  the  same  in  the  1st  example  except 
the  per  cent,  of  cane  sugar,  which  we  will  change  to  85  per  cent, 
instead  of  90  per  cent,  the  value  then  will  be  only  Sjh  or  8f  cents. 
This  allows  in  Muscavado  sugars  A  of  a  cent  for  every  degree  or  per 
cent. 

To  hnd  out  the  influence  the  foots  have  on  the  value  of  sugar, 
let  us  take,  for  example,  100  hhds.  of  a  Muscavado  sugar  testing  85 
per  cent.,  the  foots  testing  75  per  cent.  A  hhd.  of  Muscavado  sugar 
is  36  inches  in  height,  and  holds  about  1,000  lbs.  If  the  foot  is 
only  4  inches,  then  we  will  find  that  about  i  of  the  sugar  is  foot. 
The  sugar  will  stand  then  : 


Sugar  85^ .  1422.23  lbs.  =  1208.89  lbs.  cane  sugar. 

“  15% .  177.77  lbs.  =  132.23  lbs.  “  “ 


1600.00  lbs.  =  1341.12  lbs.  cane  sugar. 
If  all  the  sugar  tested  85  per  cent.,  we  should  And 


1600  lbs.  X  85  })er  cent .  1360.00  lbs.  sugar 

Actually  jiresent . 1341.12  “ 

Loss  of  cane  simar  on  one  hhd .  18.88  “ 

O 

“  “  “  100  hhds . 1888.00  “ 


1888  lbs.  of  sugar  at  8j  cents  .  ^162.84.  The  loss  then  on  100 

hhds.  of  simar,  if  calculation  were  not  made  for  4  inches  of  foots, 
would  be  $162.84.  Supposing  the  foots  to  be  8  inches  instead  of  4, 
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the  loss  would  be  $325.68  ;  this  is,  therefore,  an  important  factor  to 
consider.  It  is  safe  to  allow  for  every  inch  of  foots,  in  excess,  at 
least  ITT  of  a  cent,  per  pound  ;  so  for  4  inches  extra  iV  of  a  cent 
should  be  allowed. 

It  is  necessary  to  know  the  per  cent,  of  cane  sugar  in  the  dry  sub¬ 
stance,  as  of  two  sugars  testing  90  per  cent.,  the  one  containing  only 
water,  as  impurity,  would  be  the  most  valuable,  as  it  it  is  easier  to 
remove  water  than  other  impurities.  Again,  as  sugar,  to  a  very  great 
extent,  is  hygroscopic,  the  low  test  of  a  sugar  may  be  due  to  water 
absorbed  by  the  sugar  from  the  atmosphere.  I  have  known  a  number 
of  instances  where  a  sugar  would  test  from  one  to  two  per  cent, 
lower  if  sampled  on  a  damp  day,  than  it  would  on  a  clear,  dry  day. 
The  high  test  of  a  sugar  may  also  be  due  to  the  evaporation  of  water 
in  the  natural  drying  of  sugar  in  a  warm  room.  It  is  best,  therefore, 
to  base  calculations  of  value  on  the  cane  sugrar  in  the  drv  substance. 

O 

It  is  necessary  to  consider  the  per  cent,  of  impurities  present,  as  the 
amount  of  sugar  it  is  possible  to  get  out  of  a  given  cargo  depends  on 
this  factor.  Of  course,  the  care  exercised  in  refining,  etc.,  exerts  its 
influence.  Supposing,  however,  there  was  no  other  element  to  con¬ 
sider  except  the  impurities,  then,  taking  a  sugar  of  the  following 
composition. 


Cane  sugar .  85.00^ 

Water .  4.00/^ 

Inverted  sugar .  3.20^ 

Orgranic  substances .  6.10^ 

Ash .  1,70^ 


100.00/^ 

we  will  find,  according  to  the  experience  of  the  best  refiners  in  this 
country,  that,  as  one  per  cent,  of  impurities  prevent  the  crystalliza¬ 
tion  of  one  per  cent,  of  sugar,  we  will  obtain — 

Cane  sugar . .  85.00^ 

Less  impurities .  . .  11.00/^ 


Crvstallizable  simar 

•< 

Molasses . 


74.00^ 

26.00^ 


•  I  ^  ^ 
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Tlu!  FrtMicli  tM(*tli()<l  (lc(lu(;ts  i’nnii  the  j)er  cent,  of 
times  tlie  aslies,  j)his  tlie  per  cent,  of  inverted  su<^;ir. 
tile  prohlem  stands  : 


(aine  sugar  five 
J>y  this  method 


C'ane  sugar . 

Aslies  X  +  inverted  sugar 
1.7  X  5  -f  ;h2  =  1 1.7.  .  . . 


H6jm% 


1 1.70.'^ 


(h-ystallizable  sugar .  73..30/<5 

Molasses .  20.70^ 


1  ()().()():. 


The.  brand  of  the  sugar  makes  some  difference  in  value  ;  for 
exanijile,  a  centrifugal  sugar  of  the  same  color,  test  and  other  factors 
being  the  same,  is  preferred  to  the  extent  of  about  A  to  of  a  cent. 
For  each  degree  or  per  cent,  of  a  centrifugal  sugar,  about  A  of  a 
cent  is  allowed,  so  that  a  centrifugal  sugar  testing  90  per  cent.,  worth 
9  cents,  would  be  wortli  9^  cents  if  it  tested  95  per  cent.,  other  fac¬ 
tors  remaining  the  same. 


XLI. — On  the  Preparation  of  Methylp:ne  Chloride,  and  Di¬ 
ox  y  ET  H  Y I  .-MeTH  Y  LE  N  E. 

By  Wm.  H.  GREENE,  M.  D. 

With  the  exception  of  the  dietliyl  ether  of  methylene  glycol,  all 
of  the  oxyethyl  substitution  compounds  of  methane  have  already 
been  described.  Ortho-formic  ether,  CH(OC2H5)3,  was  studied  by  Kay 
and  Williamson,  and  is  generally  known  as  Kay’s  ether.  Ortho-car¬ 
bonic  ether,  0(003115)4,  was  discovered  and  described  by  H.  Bassett. 
Methyl-ethyl  ether  has  long  been  known. 

By  a  reaction  similar  to  that  by  which  these  ethers  are  formed,  I 
have  isolated  dioxyethyl-niethylene,  the  reaction  between  sodium 
ethylate  and  methylene  chloride  taking  place  as  indicated  by  theory. 

The  chief  difficulty  lies  in  the  preparation  of  pure  mythylene 
chloride.  The  process  described  by  Perkin,  and  depending  upon  the 
reduction  of  chloroform  by  zinc  and  ammonia,  yields  only  small 
(piantities  of  methylene  chloride,  and  the  direct  chlorination  of 
methyl  chloride  gives  ecpially  unsatisfactory  results.  The  method 
which,  aftei-  numerous  experiments,  I  have  found  to  answer  best, 
consists  in  the  )*eduction  of  an  alcoholic  solution  of  chloroform  by 
zinc  and  hydrochloric  acid. 

The  zinc  and  chloroform  (mixed  with  several  times  its  volume  of 
alcohol)  are  placed  in  a  flask  connected  with  a  suitable  condensing 
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apparatus,  and  hydrocdiloric  acid  is  added  in  small  portions.  The 
reaction  develops  considerable  heal,  and  methylene  chloride  and 
chloroform  distil  over  ;  when  the  reaction  has  somewhat  subsided, 
and  no  more  liquid  distils,  more  hydrochloric  acid  is  added,  and  a 
moderate  heat  applied,  if  necessary.  In  any  case,  the  mixture  is 
heated  towards  the  close  of  the  operation,  until  alcohol  begins  to 
distil  in  quantity.  The  operation  is  then  arrested,  and  the  product 
in  the  receiver  is  washed,  dried  and  rectified,  that  portion  which 
passes  below  about  53°  being  retained.  The  residue  is  returned  to 
the  llask,  and  ao*ain  submitted  to  the  action  of  the  zinc  and  hydro- 
chloric  acid.  By  several  careful  rectihcations  of  the  product  passing 
below  53°,  pure  methylene  chloride,  boiling  at  40-41°,  is  obtained. 

By  several  operations  in  this  manner,  the  yield  of  methylene 
chloride  may  be  brought  up  to  about  twenty  per  cent,  of  the  chloro¬ 
form  employed. 

Little  or  no  advantage  is  gained  by  attempting  to  fractionate  the 
product  as  it  distils  from  the  flask,  so  that  the  chloroform  may  flow 
l)ack  into  the  reducing  mixture,  for  such  distillation  necessarily  takes 
place  in  a  stream  of  hydrogen,  which  carries  with  it  about  as  much 
chloroform  as  methylene  chloride. 

Dioj'iitthyl-methylene. — This  compound  was  prepared  by  gradu¬ 
ally  introducing  one  molecule  of  sodium  into  a  mixture  of  one  mole¬ 
cule  of  methylene  chloride  and  about  four  times  the  theoretical 
quantity  of  absolute  alcohol,  contained  in  a  flask  connected  with  a 
reflux  condenser.  After  all  of  the  sodium  has  been  introduced,  the 
mixture  is  heated  on  a  water-bath  for  about  an  hour,  and  is  then  dis¬ 
tilled.  The  distillate  is  fractionated,  and  the  portion  which  passes 
below  78°  contains  all  of  the  diethyl  ether.  It  is  ag^itated  with  a 
tolerably  concentrated  solution  of  calcium  chloride,  and  the  light 
etherial  layer  is  separated,  dried  over  calcium  chloride,  and  carefully 
rectified,  that  portion  being  retained  which  passes  between  86°  and 
89°. 

Dioxyethyl-methylene,  so  obtained,  is  an  etherial  liquid,  having 
a  penetrating,  pleasant  odor,  somewhat  recalling  that  of  mint.  Its 
s})ecifle  gravity  at  0°  is  0.851,  and  it  boils  at  89°,  under  a  pressure  of 
769  millimeters.  It  is  slightly  soluble  in  water,  from  which  it  may 
be  separated  by  the  addition  of  calcium  chloride  ;  it  mixes  in  all  pro¬ 
portions  with  ether  and  alcohol,  and  cannot  readily  be  separated 
from  its  alcoholic  solution  if  much  alcohol  be  present  ;  in  such  a 
case,  fractional  distillation,  and  treatment  of  the  portion  which  passes 
below  78°,  with  solution  of  calcium  chloride,  effect  the  separation. 
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XLII. — Action  of  I^enzo-Triciiloridk  on  Primary  Aminp:s. 

By  James  II.  Sti^uhins,  Ju.,  B,  S. 

O.  Doebner  has  shown,  by  liis  cxperinicnts  on  “nialachitc  green” 
(Bcr.  chern.  Gosell.,  II,  1,236),  tliat  lienzo-trichloridc  will  only  unite 
with  tertiary  amines,  in  the  j)resence  of  zinc  or  aluminium  chlorides. 

Novv^,  it  occurred  to  me,  that  some  of  the  primary  amines  miglit 
unite  directly  with  benzo-trichloride,  without  the  aid  of  metallic 
chlorides,  to  form  some  new  and  interesting  compounds. 

Therefore,  acting  on  this  principle,  I  took  para-toluidine  as  my 
starting  point,  as  I  happened  to  have  quite  a  quantity  of  the  latter 
at  my  disposal,  and  I  think  that  the  following  experiments  justify 
(as  far  as  I  have  proceeded)  the  above-stated  tlieory. 

If  equal  molecules  of  benzo-trichloride  (CJIgC  =  CI3)  and  para- 
toluidine  (C6H4CH3NH2)  be  allowed  to  react  on  one  another,  at  the 
ordinary  temperature,  the  mixture  soon  grows  very  warm,  and  gives 
off  copious  fumes  of  HCl,  mixed  with  aqueous  vapor.  The  reaction 
is  ended  when  the  fumes  are  no  longer  evolved,  and  the  white  granu¬ 
lated  mass  thus  obtained  is  dissolved  in  strong  alcohol,  from  which 
it  crystallizes  on  cooling  in  two  forms,  namely — those  obtained  by 
slow  cooling  are  long,  white  needles,  having  a  strong,  vitreous  lustre, 
and  melting  at  155°  C.,  and  those  produced  by  rapid  cooling  are 
small,  white,  rhombic  prisms. 

If  the  substance  be  heated  a  little  over  its  melting  point,  it 
sublimes,  producing  small,  white  needles  which  appear  to  be  the 
original  compound  unaltered. 

It  is  only  sparingly  soluble  in  boiling  water  and  HCl,  but  is  quite 
soluble  in  acetic  acid. 

Strong  H2SO4  dissolves  it  readily,  giving  off  fumes  of  hydro¬ 
chloric  acid,  and  it  is  precipitated,  probably  free  from  chlorine,  by  the 
addition  of  cold  water. 

This  compound,  then,  is  neither  a  base  nor  an  acid,  and  its  con¬ 
stitution  can  only  be  explained  by  converting  it  by  oxidation  or 
reduction,  into  a  substance  of  known  composition,  and  I  think  that 
this  problem  can  easily  be  solved  by  its  property  of  producing,  first  a 
red,  then  a  black  precipitate,  with  a  solution  of  ])otassic  permanganate. 

The  })recipitate  thus  formed  is  collected  on  a  filter,  washed  with  a 
little  water,  and  then  boiled  for  a  short  time  with  strong  alcohol,  and 
filtered  rapidly.  On  cooling,  fine,  yellow-colored  needles  make  their 
appearance,  the  constitution  of  which,  as  well  as  that  of  the  mother 
substance,  I  hope  to  lay  before  you  at  the  next  meeting. 
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XLIII.— L  ABORATORY  XoTES. 

By  H.  EXDEMAXX,  Ph.  D.,  and  GEO.  A.  PROCHAZKA,  Ph.  D. 

I. - STANDARD  SODA  SOLUTION. 

Gerresheim  has  published  in  the  first  volume  of  the  “  Annalen 
der  Chemie,”  for  the  year  1879,  an  article  on  ammoniacal  mercury 
compounds,  wherein  he  calls  attention  to  the  pronounced  basic  prop¬ 
erties  of  the  so-called  Millon’s  base,  which  is  obtained  bv  the  action 
of  ammonia  upon  mercuric  oxide.  He  states  that  a  soda  solution  to 
which  hydrochloric  and  sulphuric  acid,  etc.,  have  been  added,  can  be 
freed  from  these  by  shaking  with  Millon’s  base.  Mercury  is  not 
found  in  the  solution.  We  have  made  use  of  this  method  in  order 
to  obtain  a  chemically  pure  standard  soda  solution  from  the  ordinary 
so-called  pure  caustic  soda,  and  have  found  all,  which  the  author 
claims,  verified.  The  soda  contained  large  quantities  of  chlorine,  sul¬ 
phuric  acid,  and,  also,  silicic  acid  and  carbonic  acid.  We  employed 
for  '1  liters  soda  solution  about  30  o-rms  of  Millon’s  base.  The 
chlorine  disappeared  first,  then  carbonic  acid,  silicic  acid  and  sulphuric 
acid.  The  process  was  completed  after  about  one  week’s  standing,  the 
mixture  beiim  shaken  about  once  or  twice  each  dav. 

We  allow  the  Millon’s  base  to  settle  in  the  solution,  and  draw  off 
with  a  syphon  as  required.  Shaking  from  time  to  time  removes  any 
carbonic  acid  which  mav  be  absorbed  bv  the  soda  in  the  course  of 
time.  Millon’s  base  absorbs  carbonic  acid  from  the  air  rapidly,  and 
is,  also,  not  easily  filtered  and  washed.  It  was,  therefore,  not  com¬ 
pletely  washed  free  from  the  last  traces  of  ammonia,  as  we  preferred 
to  remove  these  by  the  addition  of  a  small  quantity  of  mercuric  oxide 
when  the  Millon’s  base  was  brouorht  into  the  soda  solution. 

O 

II. - HYDROBROMIC  ACID  AS  A  VERY  DELICATE  TEST  FOR  COPPER. 

A  solution  of  cupric  bromide  is  blue  ;  if  the  same  is  evaporated, 
the  solution  turns,  at  first,  dark,  reddish-brown,  leaving  finally  the 
anhydrous  bromide  as  an  almost  black  mass. 

The  dehydration  can,  also,  be  produced  by  the  addition  of  a  con¬ 
centrated  solution  of  hydrobromic  acid;  if,  therefore,  to  a  dilute  solu¬ 
tion  of  a  copper  salt  concentrated  hydrobromic  acid  is  added,  a  dark, 
brownish-red  or  violet  color,  is  at  once  produced. 

This  reaction  is  so  delicate  that  t^d  mgrm  of  copper  can  be 
detected  with  certainty.  One  drop  of  a  solution  containing  this 
small  quantity  of  copper  is  brought  on  a  watch  glass,  then  one  drop 
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of  hydrohroinic  is  and  tlie  solution  is  llien  allowed  to 

evaporate  slowly  by  standinti^  the  ij^lass  on  a  warm  jilae.e.  When  the 
whole  has  been  (!on(;entrated  to  about  one  drop,  this  will  distiiietly 
show  a  rose-red  color.  Tlu'  eoloi*  thus  jn'odnced  is  about  .‘i  to  4  times 
as  distinct  as  the  one  which  is  obtained  bv  the  addition  of  ferro- 
cyanide  of  potassium.  Of  other  metals  wliich  are  examined  in  this 
direction,  we  Hnd  only  iron  to  be  a])t  to  interfere  with  this  reaction, 
and  then  only  when  it  is  present  in  considerable  cpiantity. 

We  think  that  tliis  reaction  may  also  be  utilized  as  a  colorimetric 
test  for  the  (piantitative  determination  of  small  (piantities  of  cop))er. 


III. 


OHSKRVATIONS  MADE  IX  AN  EXAMINATION  OK  SWEET  I’OTATOES. 


{<1.)  PfirnHites  on  Batata  edalU. — We  will  first  mention  here  Araras 
sacchari,  the  sugar  mite,  which  is  conimonly  found  in  raw  sugars.  A 
second  parasite  is  Maoor  amcedo,  which  pi’oduces  a  sweet  potato  rot 
very  similar  to  that  produced  by  perenospera  on  the  ordinary  potato. 

The  mycelium  of  Macor  macedo  travels  soon  into  the  interior 
plant,  and  can  be  followed  with  the  microscope  to  a  certain  depth  ; 
it  then,  however,  disappears,  and  from  that  point  on  the  potato  is 
rapidly  destroyed  by  bacteria.  An  infection  by  either  Mucor  amcedo, 
or  the  bacteria,  is  equally  effective  in  destroying  the  potato,  which 
soon  becomes  soft  throughout. 

A  similar,  but  by  far  not  so  rapid,  result  is  reached,  if  the  infec¬ 
tion  is  produced  by  Aspergillas  niger.  Aspergillus  glaueus  and  Pett  i- 
eillmrn  glaucum  do  not  produce  the  sweet  potato  rot.  The  question 
whether  Alucor  niucedo  has  merely  been  effective  in  preparing  the 
ground  for  a  healthy  development  of  the  bacteria,  or  whether  these 
organisms  are  merely  a  lower  organized  shape  of  Alucor  mucedo,  we 
will  not  decide,  but  must  leave  this  to  the  study  of  botanists. 

A  peculiar  odor  produced  during  this  fermentation,  bears  great 
resemblance  to  the  odor  of  rose  geranium. 

(/>.)  Chemical  examination. — In  making  this,  it  was  our  endeavor 
to  obtain  a  certain  substance,  presumably  a  glucoside,  in  larger 
quantities.  This  we  obtained,  but  not  in  such  purity  as  we  desired. 
A  certain  quantity  of  fat  has  adhered  to  it  all  along,  and  our  efforts 
to  find  a  method  of  separation  have  thus  far  been  in  vain. 

The  sugar  of  the  sweet  potato  has  never  been  designated — most 
authors  calling  it  simjily  sugar,  without  going  into  details.  Ledoux, 
in  his  last  report  on  the  work  of  the  experimental  station  at  Chapel 
Hill,  N.  C.,  calls  the  sugar,  glucose.  We  will  state,  therefore,  that  we 
have  obtained  this  sugar  in  crystals,  which,  to  all  a})pearances,  are  cane 


sugar. 


REPORT  ON  THE  PROGRESS  OF  ANALYTICAL  CHEMISTRY.  527 


Reports  on  Special  Departments  of  Chemical  Science. 

Report  on  the  Progress  of  Analytical  Chemistry,  July  to 

September,  1879. 

By  GIDEON  E.  MOORE,  Ph.  D. 

I.  atomic  weights  of  the  elements. 

Dumas  (Coni})t.  Rend.,  86,  65,  througli  Zeitschr.  f.  anal.  Chem.,  1 8, 
508)  communicates  several  very  interesting  and  important  facts  on  the 
presence  of  oxygen  in  rnetallic  silver .  He  finds,  namely,  that  1  kilo  of 
pure  silver,  when  heated  to  500-600°  C.,  gives  off  57  c.c.  of  oxygen. 
If  it  has  been  melted  with  nitre  for  15  minutes,  in  the  air,  it  gives 
off  168  c.c.  or  even  174  c.c.  oxygen.  In  the  determination  of  the 
equivalent  weight  of  silver,  when  it  has  been  melted  with  borax  and 
nitre,  and  granulated  with  access  of  air,  the  presence  of  oxygen  in  the 
product  exerts  a  material  infiuence  on  the  accuracy  of  the  results. 
Phus,  the  proportion  of  silver  to  chlorine,  determined  by  Stas,  becomes 
108  :  35.50,  instead  of  108  :  35.47. 

Dr.  Tellef  Dahl  (Chem.  News,  40,  25)  states  the  efpdvalent 
of  norwegium,  the  new  metal  discovered  by  him  in  copper-nickel 
from  Kragerb  in  Skjaergaarden,  to  be,  apparently,  145.9.  The  color 
of  the  metal  is  white,  with  a  slight  brownish  cast.  It  has,  when 
polished,  a  perfect  metallic  lustre,  becoming  tarnished  after  some  time. 
It  has  about  the  hardness  of  copper,  and  may  be  flattened  in  an  agate 
mortar.  Melting  point,  350°  C.;  sp.  gr.,  9.441.  Only  one  oxide,  NgO, 
has  been  obtained.  With  hydrogen  it  gives  a  brown  sulphide,  even 
in  strongly  acid  hydrochloric  solutions,  soluble  in  ammonium  sulphide. 
The  solutions  of  the  metal  are  blue,  becoming  greenish  on  dilution. 
The  sulphuric  solution  turns  brown  on  addition  of  zinc,  and  the  metal 
is  deposited  in  a  pulverulent  state. 

A.  Guyard  (Moniteur  Scientifique,  Quesneville,  July,  1879,  through 
Chem.  News,  40,  57)  has  determined  the  atomic  vmight  of  uraliumy 
the  metal  discovered  by  him,  in  1869,  in  Russian  platinum,  to  be 
187.25.  It  is,  next  to  silver,  the  whitest  metal  known,  more  ductile 
than  platinum,  which  it  equals  in  malleability,  soft  as  lead,  and 
possesses  a  melting  point  near  that  of  platinum,  a  sp.  gr.  =  20.25  ; 
atomic  volume  =  6.25.  In  its  chemical  properties  it  is  difiScult  to  dis¬ 
tinguish  from  platinum. 
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II.  GFNKIiAL  INOIKOVNIC  ANALYSIS. 

A.  Qualitative. 

E.  PuRGOTTi  (Gjizz.  Cliiiri.  Ital.  and  J>c*rl.  Jk*r.,  ii,  1  ,‘24H,  tlnoiigli 
Zeitsclir.  f.  anal.  Clicin.,  l8,  4VG)  recorninonds  tincture  of  (jualariiui  g.v 
a  redfjeut  for  copjycr.  According  to  tlic  author,  even  very  dilute  solu¬ 
tions  of  cu})ric  chloride  are  reduced  to  cu})rous  chloride  by  this  re¬ 
agent,  with  })roduction  of  a  blue  tint.  As  most  oxygen  salts  of  coppei- 
undergo  double  decomjiosition  with  formation  of  cu})ric  chloride,  wlien 
brought  in  contact  with  a  solution  of  an  alkaline  chloride,  the  author 
adds  the  latter  before  testing.  If  1  c.c.  of  solution  containing  lobo  mgrrn 
of  cupric  sulphate,  be  mixed  with  a  solution  of  an  alkaline  chloride, 
and  allowed  to  flow  down  the  sides  of  a  vessel  containing  alcoholic 
tincture  of  guaiacum,  the  blue  color  is  distinctly  perceptible.  Hein¬ 
rich  Fresenius  remarks  to  the  foregoing  that  Purgotti’s  observations 
are  not  new,  having  been  anticipated  by  Schoenn  (Zeitsclir.  f.  anal. 
Chem.,  9,  210)  in  his  paper  on  the  use  of  tincture  of  guaiacum  as  a 
reagent. 

E.  J.  Chapman  (Chem.  News,  35,  13,  26,  36,  through  Zeitsclir  f. 
anal.  Chem.,  l8,  477)  has  pronounced  the  well  known  Turuer'^s  reoc- 
tion  for  horacic  acid,  by  examining  the  color  communicated  to  the 
flame  by  admixture  of  the  substance  with  a  mixture  of  4-^  parts 
potassium  acid  sulphate  and  1  part  calcium  fluoride,  to  be  worthless, 
as  it  gives  no  result  with  sodium  borate,  and  as  the  other  borates  give 
the  reaction  without  the  flux.  C.  Le  Neve  Foster  (idem,  35,  127) 
shows,  on  the  contrary,  that  even  a  mixture  of  99  parts  sodium  chloride 
and  1  part  sodium  borate,  will  give  a  distinct  green  flame  reaction. 

B.  Quantitative. 

Alexander  Classen  (Zeitsclir.  f.  anal.  Chem.,  18,  373)  has  de¬ 
veloped  a  neio  method  of  quantitative  analysis  susceptible  of  numer¬ 
ous  applications,  from  the  principle  on  which  is  based  his  method  of 
separating  ferric  oxide  and  alumina  from  manganese,  etc.  (idem., 
18,  175  and  189,  and  this  Journal,  i,  325  and  327). 

T/i,e  estimation  of  magnesia  is  based  upon  the  fact  that  magne¬ 
sium  forms  a  soluble  double  oxalate  with  potassium  or  ammonium 
oxalate,  which,  on  the  addition  of  acetic  acid,  is  decomjiosed,  with 
separation  of  magnesium  oxalate.  The  quantitative  separation  of 
the  magnesium  is  eft’ected  by  adding  to  the  solution,  which  should 
measure  about  25  c.c.,  a  hot  saturated  solution  of  ammonium  oxalate, 
or  by  dissolving  with  the  aid  of  heat  the  solid  ammonium  oxalate 
therein.  When  suflicient  of  the  reagent  has  been  added,  the  solution 
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is  perfectly  clear.  On  adding  to  the  boiling  liquid  an  equal  Yolume 
of  80  per  cent,  acetic  acid,  and  boiling,  with  stirring,  for  a  few  minutes 
longer,  a  heavy,  crystalline  precipitate  of  magnesium  oxalate  forms, 
and  settles  rapidly  to  the  bottom  of  the  vessel,  when  the  ebullition  is 
discontinued.  Small  quantities  of  magnesium  precipitate  only  after 
some  time.  In  all  cases  the  liquid  is  kept  in  a  covered  beaker  for 
about  6  hours,  at  a  temperature  of  about  50°  C.,  then  filtered,  and 
the  precipitate  washed  completely  with  a  mixture  of  equal  volumes 
of  concentrated  acetic  acid,  alcohol  and  water.  The  precipitate  is 
enveloped  in  the  filter,  and  converted  by  ignition  in  a  covered  plat¬ 
inum  crucible  into  magnesium  oxide.  The  beat  employed  must  be  very 
gentle,  as  long  as  vapors  are  evolved,  and  must  not  be  raised  until  the 
cover  has  been  removed,  and  the  carbon  of  the  filter  has  become  entirely 
consumed,  and  the  residue  white.  The  conversion  to  oxide  is  then 
completed  by  exposure  to  a  red  beat.  A  series  of  34  closely  accord¬ 
ant  determinations  bv  the  author,  using  from  0.0377  to  0.2075  grin  of 
})ure  magnesia,  gave  an  average  result  of  99.41  per  cent.  The 
presence  of  ammonium  chloride  materially  interferes  with  the  accu- 
racv  of  the  determination,  the  analvtical  results  of  the  author  show- 
ing  that  the  loss  of  magnesium  is,  to  a  certain  extent,  proportional  to 
the  ratio  between  the  ammonium  chloride  and  magnesium  present. 

The  separation  of  magnesia  from  the  alfalies  by  this  method,  may 
be  effected  in  solutions  of  the  chlorides,  sulphates  or  nitrates;  the  solu¬ 
tions  must,  however,  be  more  dilute  than  in  the  preceding  instance, 
owing  to  the  tendency  to  the  formation,  in  concentrated  solutions,  of 
double  oxalates  of  magnesium  and  the  alkaline  metals,  which  are  not 
decomposed  by  the  further  treatment  of  the  precipitate.  If,  how¬ 
ever,  the  liquid  be  diluted  to  about  50  c.c.,  and  treated  in  the  cold 
with  a  cold  saturated  (1-24)  solution  of  ammonium  oxalate,  the  mag¬ 
nesium  oxalate  may  then  be  precipitated  in  such  a  state  of  purity, 
that  it  is  only  with  the  help  of  spectral  analysis  that  the  imponderable 
traces  of  the  alkaline  metals  may  be  detected  therein.  The  precipi¬ 
tation  from  more  dilute  solutions  cannot,  however,  be  effected  without 
a  slight  loss.  By  the  addition  of  about  ^  volume  of  alcohol  to  the 
cold  liquid,  after  the  precipitation  of  the  magnesium  oxalate,  almost 
the  whole  of  the  magnesia  is  obtained.  The  magnesium  oxalate, 
thus  precipitated,  does  not  show  in  the  spectroscope  a  larger  propor¬ 
tion  of  the  alkali  metals  than  that  precipitated  without  alcohol.  The 
analytical  results  obtained  by  the  author  are  eminently  satisfactory. 

The  separation  of  ferric  oxide  and  alumina  from  manganese^ 
zinc^  cobalt  and  nickef  by  the  older  methods  (precipitation  as  basic 
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acetate  or  oxide),  is  tedious,  and  in  the  ease  of  tlie  three  metals  last 
named,  imperfect.  It  is  necessary  to  repeat  the  precipitation  wherever 
accuracy  is  required,  hut  in  the  case  of  cohalt  and  nickel,  even  after 
five-fold  precipitation,  the  filtrate  still  <^ives  the  reactions  for  those 
metals.  In  a  mixture  containiim  1.85  irriri  ferric  oxide,  and 
0.1454  grin  metallic  cohalt,  the  author  obtained  hy  dojihle  pre¬ 
cipitation  with  ammonium  carhonate,  hut  08  per  cent,  of  the  cohalt 
taken.  A  similar  experiment  with  0.1898  grin  nickel  and  1.85 
grm  ferric  oxide,  gave  99.2  per  cent,  of  the  amount  of  the  former 
taken.  In  a  double  precipitation  with  sodium  acetate,  the  loss  of 
nickel  amounted  to  4.34  per  cent.  The  separation  of  0.2245  grm 
of  zinc  oxide  from  1.35  grm  ferric  oxide,  yielded,  hy  one  precipitation 
with  ammonium  carhonate,  96.39  23er  cent,  of  the  former.  The  sejia- 
ration  of  0.2814  grm  zinc  oxide  from  1.35  grm  ferric  oxide,  hy 
one  [jrecipitation  with  sodium  acetate,  yielded  hut  94.77  per  cent. 
In  the  previous  communication  above  cited,  the  author  has  minutely 
indicated  the  precautions  required  in  the  separation  of  mcuiffcmese  as 
oxalate,  with  addition  of  zinc  chloride  ;  his  more  recent  researches 
have  shown  that  the  latter  substance  may,  with  the  most  satisfactory 
results,  be  replaced  hy  magnesium,  or  calcium  chloride.  In  order 
that  the  manganese  should  he  present  in  the  residue  in  the  state  of 
MngOg,  it  is  necessary  that  for  each  molecule  of  manganic  oxide, 
there  should  be  present  not  less  than  one  molecule  of  magnesium,  or 
calcium  oxide,  otherwise  the  residue  of  ignition  will  contain  man- 
ganoso-manganic  oxide.  The  analytical  results  obtained  hy  the 
author  are  extremely  satisfactory  ;  as  an  instance,  I  will  state  that  a 
mixture  containing  manganous  oxide,  0.05  grm,  ferric  oxide,  0.36  grm, 
alumina,  0.21  grm,  magnesia,’  1.6  grm,  lime,  0.0935  grm,  and  phos¬ 
phoric  anhydride,  0.016  grm,  yielded  manganous  oxide,  0.0507  grm. 
In  the  separation  of  zinc,  it  is  indifferent  whether  the  metal  he  ])resent 
as  chloride,  bromide,  nitrate  or  sulphate,  although,  in  the  latter  case, 
owing  to  the  low  solubility  of  potassium  sulj^hate,  the  solution  should 
be  more  dilute  than  would  otherwise  he  necessary.  In  all  cases,  the 
free  acid  must  be  corniiletely  exqielled  hy  eva|)oration,  the  substance 
moistened  with  a  few  droj^s  of  nitric  acid,  and  digested  in  tlie  water- 
bath  for  a  short  time,  to  insure  the  complete  oxidation  of  the  iron. 
About  seven  times  the  weight  of  the  oxide  of  solution  of  neutral  jiotas- 
sium  oxalate  (1 :  3)  is  added,  and  the  whole  warmed  about  one-quarter 
hour  on  the  water-bath.  The  undissolved  residue  of  ferric  oxide  is 
brought  into  solution  by  the  addition,  droj)  by  droj),  of  acetic  acid. 
If  sufficient  oxalate  has  been  added,  the  solution  will  be  perfectly 
clear.  On  heating  the  solution  to  boiling,  and  adding,  at  least  an  equal 
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volame  of  acetic  acid  (80  per  cent.),  the  zinc  is  entirely  precipitated 
as  crystalline  oxalate,  leavino;  the  ferric  oxide  and  alumina  in  solution. 
The  beaker  is  allowed  to  stand  for  6  hours,  at  the  temperature  of  about 
50°  C.,  and  the  precipitate  filtered  off  while  still  hot,  washed  with  a  mix¬ 
ture  of  equal  parts  concentrated  acetic  acid,  water  and  alcohol,  and  con¬ 
verted  into  oxide  by  ignition.  The  separation  of  ferric  oxide  and 
alumina  from  cohalt,  is  conducted  in  the  same  manner,  as  in  the  case  of 
zinc  ;  here,  also,  any  free  sulphuric  acid  that  may  be  present  must  be 
completely  expelled  by  evaporation.  The  cobaltous  oxalate  is  ignited, 
washed  with  boiling  water,  and  reduced  to  metal  by  ignition  in  a 
stream  of  hydrogen,  before  weighing.  The  separation  of  nickel  is 
conducted,  also,  in  the  same  manner,  as  that  of  zinc  and  cobalt.  The 
nickel  oxalate  is  not  so  distinctly  crystalline,  as  the  oxalates  previously 
enumerated  ;  hence,  too  large  quantities  of  substance  should  not  be 
taken. 

The  separation  and  esthnation  of  copper  may,  also,  be  made 
by  the  foregoing  method  ;  the  manipulations  recommended  in  the 
cases  of  zinc,  cobalt  and  nickel,  however,  give  a  very  finely  divided 
precipitate  of  cupric  oxalate,  which  does  not  readily  subside.  When 
a  concentrated  neutral  cupric  solution  is  treated  with  a  sufficiency 
of  ]>otassium  oxalate,  and  allowed  to  stand  for  some  time,  potassio- 
cupric  oxalate  crystallizes  in  handsome,  blue  needles  ;  if  now  an  equal 
volume  of  acetic  acid  be  added,  and  the  liquid  be  allowed  to  stand  for 
some  time,  the  filtrate  will  be  entirely  free  from  copjiei*.  The  copper 
in  the  residue  may  be  determined,  gravimetrically,  by  ignition, 
thoroughly  washing,  and  ignition  with  access  of  air,  until  the  weight 
is  constant,  or  by  electrolysis  of  the  solution  obtained  by  digesting  the 
cupric  oxalate  with  dilute  sulphuric  acid.  Cop])er  may  be  separated 
from  ferric  oxide  and  alumina  in  the  same  manner  as  zinc,  cobalt  and 
nickel.  The  author  prefers  to  destroy  the  oxalates  by  ignition,  dis¬ 
solve  the  resulting  oxides  in  dilute  sulphuric  acid,  and  determine  the 
copper  by  electrolysis  ;  the  presence  of  zinc  or  magnesium  does  not 
interfere  with  the  purity  of  the  electrolytic  copper.  When  antimony 
or  arsenic  is  present,  the  foregoing  method  must  be  somewhat  modi¬ 
fied  ;  the  presence  of  the  latter  substance  tends  to  retard  the  precipi¬ 
tation  of  cupric  oxalate,  while  antimony  usually  contaminates  the 
electrolytic  copper.  When  arsenic  and  iron,  with  but  little  antimony, 
are  present,  the  substance  is  dissolved  in  nitric  acid,  evaporated  to 
dryness,  the  residue  treated  with  excess  of  solution  of  potassium 
oxalate,  filtered  hot,  and  the  residue  washed  with  water  containing 
some  potassium  oxalate.  If  the  filtrate  is  then  evaporated  to  about 
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50  C.C.,  tlui  <^r(^;it(*r  part  of  the  j)()tassi()-(ai|)i-ic  oxalate  crystallizes 
out  ill  lilue  needles  ;  the  residue  may  he  precipitatc^d  from  the  solution 
hy  addinir  one  or  two  volumes  of  acetic-  a(hd,  and  proceeding  as  above 
desciyl)(*d.  If  antimony  is  pia^sent  in  considerable  (juantity,  tlie 
finely  dividc'd  substance  is  mixed  with  about  four  times  its  wei  silt 
of  ammonium  chlorid(‘,  and  heated  very  g(*ntly,  in  a  porcelain  cru¬ 
cible  ;  most  of  th(‘  arsenic  and  antimony,  and  a  large  jiart  of  the  iron, 
are  thus  expelled;  the  residue  is  dissolved,  and  treated  as  above. 

PhoHpJiorlc  (t(‘A<l  may  be  sejiarated  by  tliis  method  from  all  oxides 
which  form  insoluble  oxalates  {e.  //.,  lime),  or  wliich  form,  witli  ])Otas- 
sium  oxalate,  solulile,  double  salts,  decomposable  by  acetic  acid. 
From  aluminum  and  ferric  oxalates  it  may  be  separated  by  precipi¬ 
tating  the  latter  by  addition  of  ahjohol.  The  solution  may  then  be 
directly  precipitated  with  magnesium  chloride  solution.  The  author 
made  two  series  of  (experiments,  using  1st,  mixtures  of  calcium 
phosphate  and  ferric  oxide,  and  2nd,  mixtures  of  calcium  and  alum¬ 
inum  phosphates,  magnesium  and  ferric  pyrophosphates,  with  ferric, 
aluminum,  calcium  and  magnesium  oxides.  The  substance  was  dis¬ 
solved  in  hydrochloric  acid,  evaporated  to  dryness  to  expel  free  acid, 
about  six  times  as  much  potassium  oxalate  added  as  there  were  oxides 
present,  digested  a  short  time  on  the  w^ater-bath,  the  undissolved  resi¬ 
due  of  ferric  oxide  dissolved  by  addition  of  acetic  acid,  excess  of 
acetic  acid  added,  and  then  alcohol  (95  per  cent.),  as  long  as  a  pre¬ 
cipitate  forms.  The  liquid  was  allowed  to  stand,  warm,  for  about  6 
hours,  during  which  time  the  precipitate  became  crystalline,  and  the 
licpiid  colorless  ;  it  was  then  filtered,  the  precipitate  washed  by  decan¬ 
tation  with  alcohol,  and  the  filtrate  evaporated  to  expel  alcohol  and 
acetic  acid.  The  evaporation  should  be  conducted  in  a  beaker  instead 
of  an  evaporating  basin,  owing  to  the  tendency  (3f  the  crystals  to 
creep  over  the  sides  of  the  latter.  The  nearly  dry  residue  was  then 
dissolved  in  water,  and,  after  standing  some  time,  filtered  from  any 
silica  that  may  have  separated.  The  filtrate  was  treated  with  am¬ 
monia,  and  then  precipitated  with  magnesium  chloride.  The  follow- 
iiig  results  were  obtained  : 

First  Series. 


TAKEN. 
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18.(X) 
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0.0145  “ 

8.542  “  1 

2-15.  (X) 

0.0100  “ 

4-0.0015  “ 

0.()2(>4  “ 

0.0121  “ 

7.195  “  1 

.590.  (X) 

0.0128  “ 

+  0.0007  “ 
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Second  Series. 


MIXTURE 

TAKEN. 

CONTAINING. 

FOUND.  DIF’R’NCE. 

0.0396  g. 

r 

Phoshorie 

Anhydride. 

0.0199  g. 

Ferric 

Oxide. 

0.738  g. 

Alumina. 
0.429  g. 

Lime. 
0.206  g. 

Magnesia. 
0.005  g. 

V 

Px'k-  .  MO  Phosphoric 
rzUo  :  MU  Anhydride. 

1  :  69.00  0.0260  g. 

+  0.0061  g.* 

0.0197  g. 

0.0099  g. 

0.736  g. 

0.003  g. 

0.003  g. 

0.290  g. 

1  :  104.00 

0.0108  g. 

+  0.0009  g. 

0.0230  g. 

0.0116  g. 

0.737  g. 

0.218  g. 

0.004  g. 

0.004  g. 

1  :  83.00 

0.0144  g. 

+  0.0028  g. 

0.0330  g. 

0.0166  g. 

0.005  g. 

0.635  g. 

0.445  g. 

0.445  g. 

1:  92.00 

0.0163  g. 

—  0.0030  g. 

0.0472  g. 

0.0238  g. 

1.470  g. 

0.005  g. 

0.185  g. 

0.185  g. 

1  :  77.50 

0.0249  g. 

+  0.0011  g. 

0.0254  g. 

0.0128  g. 

0.163  g. 

0.865  g. 

0.155  g. 

0.075  g. 

1;  98.20 

0.0138  g. 

+  0.0010  g. 

Arsenic  acid  may  be  separated  [e.  g.,  from  cobalt,  nickel  and  zinc) 
in  the  same  manner  as  phosphoric  acid. 

In  applying  the  foregoing  method  to  tlie  determination  of  phos¬ 
phorus  in  cast  iron,  the  author  recommends  to  dissolve  in  a  dilute 
solution  of  bromine  in  hydrochloric  acid  ;  the  solution  is  evaporated 
to  dryness,  and  the  silica  separated  as  usual.  In  order  to  separate 
the  iron  after  it  has  been  converted  into  potassio-ferric  oxalate,  the 
hot  concentrated  liquid  is,  after  addition  of  acetic  acid,  allowed  to 
cool  ;  the  greater  portion  of  the  ferric  double  salt  thus  crystallizes 
out,  the  residue  is  precipitated  with  alcohol.  The  operation  is  much 
more  rapid  and  convenient  than  that  with  ammonium  molybdate. 
The  author  communicates  numerous  cases  to  illustrate  the  adaptation 
of  his  method  to  special  technical  problems,  for  which  the  reader  is 
referred  to  the  original. 

F.  Beilsteix  and  L.  Jaweix  (Berl.  Ber.,  12,  1,528)  communicate 
the  following  neir  inethods  for  the  direct  sejxd'cftion  of  meinganese 
from  iron,  which  appear  to  unite  the  conditions  of  extreme  simplicity 
and  rapidity  of  execution,  with  a  high  degree  of  accuracy  in  the 
results  : 

Firrt  method. — The  solution  of  the  two  metals  is  poured,  in  the 
cold,  into  a  concentrated  aqueous  solution  of  potassium  cyanide,  the 
solution  is  filtered,  the  slight  precipitate  of  ferric  oxide  which  always 
remains,  and  which  does  not  dissolve  on  further  addition  of  cyanide, 
is  dissolved  in  a  few  drops  of  dilute  hydrochloric  acid,  and  added 
to  the  original  solution,  after  adding  an  excess  of  cyanide  solution  to 
the  latter.  Iodine  is  added,  until  the  solution  assumes  a  brown  color, 
and  then  a  few  drops  of  alkali  to  remove  the  free  iodine.  The  man¬ 
ganese  is  precipitated,  theoretically,  according  to  the  equation  ; 

iKCyMnCy.,  +  14l  +  2H2O  =  MnO^  +  4HI  -[-  4KI  +  6CyI. 

In  practice,  however,  it  is  obtained  as  a  mixture  of  various  oxides. 
To  ascertain  if  the  precipitation  is  complete,  a  little  of  the  clear  liquid 
is  treated,  first  with  iodine,  and  then  with  potassa  or  soda  solution;  it 


*  The  precipitate  contained  iron. 
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should  rcMuiiiii  perfectly  clear.  'l"he  precij)it:ite  is  tillered,  washed, 
rt*-diss()l ved  in  chloi'hydrict  acid,  precipilale<l  hoiliii^  (as  Finkener 
dii  •c*cts)  with  aiMinoniiiin  sidphide,  ainl  weii^hed  as  nianj^anese  sulphide. 
From  ji  mi.vtnre  of  ().  lOtM)  orm  mam^anesi*,  and  0.1700  <^rm  iron,  the 
author  obtained  O.IOOH  oi-m  nian^an(*se.  About  00  per  cent,  of  the 
iodine'  iisc'd  may  be  recovc'red  l)y  the  simple  addition  e)f  crude  nitric 
acid  to  tin*  filtrate.  It  is  preferable  to  have  the  inm  jjresent  as  a 
ferric  salt. 

SecoHif  inttJiod. — ddiis  is  based  on  the  fact,  discovered  by  the 
authors,  that  on  boiling  a  salt  of  manganese  with  nitric  acid  and 
potassium  chlorate,  the  manganese  is  entirely  precipitated  as  dio.xide. 
The  iron  and  nianganes(j  comjiound  is  dissolved  in  nitric  acid  (sp. 
gr.  =  1.35),  the  solution  heated  to  boiling,  and  {lotassium  cldorate 
added  in  small  portions.  In  a  short  time  all  the  manganese  is  pre¬ 
cipitated,  as  may  be  demonstrated  by  boiling  a  small  portion  of  the 
clear  licpiid  with  a  fresh  addition  of  potassium  chlorate.  The  pre¬ 
cipitate  is  not  entirely  free  from  iron  ;  it  may  either  be  dissolved  in 
chlorhydric  acid,  evaporated  to  dryness,  re-dissolved  in  nitric  acid, 
and,  by  boiling  with  potassium  chlorate,  re-precipitated  with  only  a 
very  slight  trace  of  iron,  or  the  manganese  it  contains  may  be  deter¬ 
mined  by  the  modified  Bunsen’s  chlorimetric  method,  using  sodium 
hyposulphite.  By  the  latter  method  the  authors  obtained  from  man¬ 
ganous  sulphate  in  two  experiments,  0.1047  and  0.1075,  mean  0.1061 
grm,  instead  of  0.1058  grm  manganese.  3.0068  grins  steel  gave, 
when  treated  by  the  method  with  sodium  acetate,  and  weighing  the 
manganese  as  sulphide,  1.930  per  cent.  Mn  ;  when  treated  by  the 
foregoing  method  by  double  precipitation,  and  re-solution  and  pre¬ 
cipitation  of  the  manganese  dioxide  as  manganous  sulphide,  1.963 
per  cent.  The  j)recipitation  of  the  manganese  as  dioxide  is  complete 
in  a  few  minutes,  and  the  precipitate  filters  and  washes  well. 


J.  B.  SciiouER  (Bay.  Industrie-  u.  Gewerbebl.,  Nov.  and  Dec., 
1878,  tlirough  Zeitschr.  f.  anal.  Chem.,  i8,  467)  has  devised  the  follow¬ 
ing  method  for  the  volumetric  determination  of  zinc.  The  zinc  solu¬ 
tion  is  treated  with  excess  of  ammonia,  and  then  with  standard  solu¬ 
tion  of  pui'e  potassium  sulphide  (free*  from  chloi'ine),  until  a  drop  browns 
paper  saturated  with  ))lumbic  acetate  ;  the  solution  is  then  diluted  to 
a  known  volume  and  filti'red.  A  measured  volume  of  the  filtrate  is 
then  treated  with  a  nu*asured  volume  of  ammoniac*al  deci-normal  silver 
solution,  more  than  sufficient  to  decompose  the  potassium  sul})hide  it 
contains,  the  Tupiid  filteri'd,  and  in  an  ali(pu)t  jiart  of  the  filtrate  the  sil¬ 
ver  determined  by  titration  with  ammonium  sulpho-cyanide,  with  ferric 
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nitrate  as  an  indicator,  after  the  method  of  Volhard  (Ann.  d.  Chem., 
190,  1,  and  this  Journal,  l,  272). 

If  A  be  the  volume  of  the  mixture  of  zinc  and  sulphide  solu¬ 
tions, 

Ai,  the  volume  of  the  portion  of  the  filtrate  from  A  taken, 
the  volume  of  the  mixture  of  Ai  and  the  silver  solution, 
^1,  the  volume  of  the  filtrate  from  taken  for  titration  by 
Yolhard’s  method, 

a,  the  volume  of  silver  solution,  corresponding  to  1  c.c.  of  sul¬ 
phide  solution, 

d,  the  quantity  of  zinc,  corresponding  to  1  c.c.  of  the  sulphide 
solution, 

/q  the  volume  of  the  sulphide  solution  added, 
p,  the  volume  of  the  silver  solution  added  to  Aj, 

(/,  the  volume  of  sulpho-cyanide  solution  added  to  ^1, 
x,  the  weight  of  zinc  sought, 

then,  on  the  assumption  that  2Ai  =A,  and  2i?i  =  we  have  the 
value  of  X  by  the  equation  : 

{^an  —  'Ip  h 


Note: — The  foregoing  method  is  much  more  complicated  than 
that  of  C.  Mann  (Zeitschr.  f.  anal.  Chem.,  18,  162,  and  this  Journal, 
I,  329)  for  the  volumetric  estimation  of  zinc  by  Yolhard’s  method, 
and  manifestly  inferior  thereto  in  essential  particulars,  especially  in 
respect  to  the  fact  that  the  precipitation  of  hydrogen  sulphide  in 
acetic  acid  solution,  which  forms  the  first  step  in  the  latter  method, 
also  insures  the  separation  of  the  manganese,  which  is  such  a  frequent 
ingredient  in  the  zinciferous  minerals  of  this  country. 

J.  Hertz  (Archiv.  f.  Pharm.  [3  R.],  14,  322,  through  Zeitschr.  f. 
anal.  Chem.,  18,  475)  communicates  the  results  of  his  experience  with 
VolharcVs  method  for  the  determination  of  silver  and  the  halogens. 
The  author  finds  the  method  to  be  extremely  practicable,  and  that  it 
combines  the  advantages  of  great  accuracy,  with  ease  and  rapidity  of 
execution. 

Charles  A.  Cameron  (Chem.  News,  38,  145,  and  Analyst,  Oct., 
1878,  338,  through  Zeitschr.  f.  anal.  Chem.,  18,  475)  recommends  the 
di'termi  nation  of  lead  as  lead  iodate.  According  to  the  author,  iodic  acid 
and  iodates  precipitate  lead  much  more  completely  than  sulphuric  acid. 
The  estimation  may  be  made  either  gravimetrically  or  volumetrically ; 
in  the  latter  case,  a  normal  solution  of  a  soluble  iodate,  standardized 
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witli  lead  nitrate,  is  added  in  excess,  tlie  precipitate  filtei"e(l  off  and 
washed,  and  the  excess  of  iodic  acid  in  tlie  filtrate  determined  hy  titi'a- 
tion  with  hydrochloric  acid  and  sodium  thiosulj)hate.  The  iodate  of 
lead  is  not  insoluble  in  the  alkaline  haloid  (;omj)onnds;  hence,  these 
comj)omids  must  not  be  j)resent.  Hydrochloric  acid  dissolves  it  readily. 

W.  Knop  (Landwirthsch.  Versuchsstationen,  23,  199,  through 
Zeitschr.  f.  anal.  Chem.,  18,  402)  has,  in  conjunction  with  Hazard,  de¬ 
vised  the  following  met  hod  for  the  deter  1  ah  tat  Ion  of  potassia  at  and 
sodium  in  silieates,  wh!(4i  he  considers  to  be  pi’eferable  to  that  ordi¬ 
narily  used.  The  finely  j)ulverized  mineral  is  decom})osed,  as  usual, 
with  hydrohuoric  and  sulphuric  acids;  the  residue  is,  if  necessary  after 
addition  of  a  few  drops  of  concentrated  sulphuric  acid,  dissolve<l  in 
warm  water,  and  treated  with  crystallized  barium  hydrate  to  alkaline 
reaction.  The  precijiitate  of  silica,  alumina,  magnesia  and  ferric 
oxide,  is  filtered  off  and  well  washed.  The  filtrate  is  evajiorated  to 
200  c.c.,  treated  with  a  few  grins  of  solid  ammonium  sesquicarbonate, 
and  evaporated  to  dryness.  The  residue  is  extracted  with  water  15 
times,  using  each  time  20  c.c.,  each  time  pouring  the  liquid  through  a 
filter  3-4  c.m.  in  diameter.  The  filtrate  is  evaporated  to  dryness  in  a 
platinum  dish,  the  residue  extracted  as  before,  and  again  evaporated, 
with  addition  of  a  few  bits  of  ammonium  carbonate,  and  re-dissolved, 
and,  if  no  insoluble  residue  is  left,  the  liquid  is  neutralized  with  hy¬ 
drochloric  acid,  evaporated,  and  the  mixed  chlorides  dried,  weighed, 
and  separated  by  the  usual  methods. 

H.  Precht  (Corr.-bl.  des  Vereins  analyt.  Cherniker)  states  that  the 
method  of  Carnot  (Comptes  Rendus,  86,  478,  and  this  Journal,  I, 
333)  for  the  voliwietric  determination  of  potassium ,  based  on  the  pre¬ 
cipitation  of  the  latter  as  potassio-bismuth  hyposulphite,  does  not  afford 
reliable  results. 

A.  Carnot  (Bull.  Soc.  chiin.  de  Paris,  32,  IGl)  recommends  to  the 
attention  of  chemists  tJie  employ  meat  of  hydrogen  sulphide^  ia  the  dry 
vKiy^  in  analysis,  which  was  proposed  some  time  ago  by  Ebelman  (Ann. 
d.  chim.  et  phys.,  1849).  At  higher  temperatures,  this  gas  converts 
completely  to  sulj)hides  the  metallic  oxides,  carbonates,  sulphates 
and  arseniates,  which  transformation  could  only  be  effected  bv  re- 
peated  fusions  with  sulphur  alone.  The  oxides,  sulphates,  arseniates 
and  chlorides,  of  aiaayctaese,  may  be  readily  converted  to  MnS,  of  con¬ 
stant  com})osition.  Iro/i  may  also  be  transformed  into  sulphide,  FeS, 
but  the  com])Osition  is  only  constant  when  the  current  of  hydrogen 
sulphide  is  succeeded  by  one  of  hydrogen  at  a  high  red  heat.  Coladt 
does  not  give  a  sulphide  of  delinite  composition,  yickel  gives  a  bronze- 
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yellow  NiS.  Zinc  may  be  converted  without  loss  to  ZnS.  Cadmium 
undergoes  a  similar  change  to  CdS.  Copper  gives  a  sulphide,  the 
composition  of  which  is  then  only  CugS,  when  the  experiment  is  fin¬ 
ished  with  a  current  of  hydrogen.  Silver  in  any  form  of  combination, 
is  readily  transformed  into  AggS.  Oxide,  chloride,  carbonate  and  sul¬ 
phate  oi  lead,  are  readily  converted  into  PbS.  JBismuth  is  readily  con¬ 
verted  to  31283,  by  igniting  the  precipitated  sulphide.  Antimony  sul¬ 
phide  may  be  freed  from  free  sulphur  and  converted  to  SbgSs,  by 
ignition  at  a  temperature  below  dark  redness.  The  alcohol  flame  is 
convenient  for  this  purpose.  Tin  is  converted  with  greater  or  less 
difliculty  to  81183;  the  conversion  is  not,  however,  always  exact,  but 
mav  serve  to  simplify  other  methods,  e.g.,  tin  solder  is  readily  trans¬ 
formed  to  a  mixture  of  tin  and  lead  sulphides,  which  may  readily 
be  separated  by  means  of  hydrochloric;  acid,  etc.  An  analogous 
process  serves  for  the  separation  of  tin  from  tungsten,  W82  being 
insoluble  in  acids. 

F.  A.  Gooch  (Proc.  Am.  Acad.,  Oct.  8,  1879)  has,  at  the  request 
of  Wolcott  Gibbs,  subjected  to  an  exceedingly  thorough  investi¬ 
gation,  the  method  for  the  eletermination  of  phosphoric  acid  as  mag- 
nesifun  pyrophosphate^  with  the  object  of  ascertaining  the  best  mode 
of  conducting  this  determination,  concerning  which  so  many  conflict¬ 
ing  accounts  have  been  published  by  earlier  investigators.  The  gen¬ 
eral  results  attained  bv  the  author,  in  the  course  of  129  determina- 
tions,  made  under  the  most  diverse  conditions,  are  given  in  his  own 
words,  as  follows  :  “  It  would  appear,  from  the  preceding  account, 

that  in  determining  the  phosphoric  oxide  of  alkaline  phosphates,  free 
from  sulphates,  or  other  substances  likely  to  contaminate  a  precipi¬ 
tate,  accuracy  is  most  conveniently  and  surely  attained,  by  adding  to 
the  somewhat  dilute  solution  of  the  phosphate,  ammonia,  in  slight, 
but  quile  distinct  excess,  then  an  excess  of  magnesic  chloride  mixture, 
containing  no  free  ammonia  (made  by  dissolving  three  parts  of  crys¬ 
tallized  magnesic  chloride  and  eight  parts  of  ammonium  chloride,  in 
water,  adding  water  containing  ammonia,  until  the  volume  of  the 
solution  reaches  forty-eight  parts,  filtering  and  boiling  off  the  free 
ammonia),  and,  after  the  precipitate  has  settled,  ammonia,  until  the 
liquid  evolves  a  strong  odor  of  it.  In  determining  the  phosphoric 
oxide  of  phospho-tungstates,  the  best  results  are  to  be  got  by  adding 
to  the  solution  containing  free  ammonia,  an  excess  of  either  of  the 
magnesia  mixtures,  washing  the  precipitate  with  the  precipitant,  dis¬ 
solving  in  hydrochloric  acid,  diluting,  if  necessary,  and  re -precipitating 
with  a  little  dilute  ammonia,  adding  strong  ammonia  after  the  pre- 
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has  settled  ;  or,  wlien  working  with  small  amounts,  hy  pro¬ 
ceeding^  as  in  the  case  of  the  phosphates,  taking  special  (rare,  how¬ 
ever,  that  the  solution  is  distinctly  amtnoniacal  before  precijjitating, 
and  that  no  great  excess  of  the  precipitant  is  used.  In  the  determina¬ 
tion  of  the  ])hosj)horic  oxide  of  ))hospho-moly])dates,  the  meth(»d 
reeonunended  for  use,  in  the  case  of  the  )>hos))hates,  serves  very  well 
when  the  amount  of  phosphoric  oxide  does  not  exceed  (let  us  say)  0,0.5 
grni,  hut  for  amounts  larger  than  this,  the  method  of  double  precipi¬ 
tation  recommended  for  the  ])hos])lio-tungstates  is  more  accurate. 

“As  to  the  time  which  should  he  allowed  to  ])ass  between  preel])i- 
tating  and  filtering,  my  exj)eriments  support  those  of  Ahesser,  Jani 
and  Maercker  (Zeitschr.  f.  anal  C'hem,,  I2,  250),  in  pointing  to  the  con¬ 
clusion,  that  a  precipitate  may  he  filtered  with  safety,  as  soon  as  it 
lias  completely  subsided,  or  after  ten  or  fifteen  minutes.” 

]^y  the  use  of  the  authoi’’s  method  of  rapid  filtration  (Proc.  Am. 
Acad.,  1878,  342,  and  this  Report),  he  succeeded,  with  two  })erforat(‘d 
crucibles,  in  making  seven  determinations  of  phosphoric  oxide,  in 
alkaline  ])hosphates,  in  four  and  one-half  hours  ;  the  ignition  of  each 
jirecipitate  requiring  less  than  five  minutes. 

R.  W.  Atkinson  (Chem.  News,  35,  127,  through  Zeitschr.  f.  anal. 
Chem,,  18,  477)  finds  in  contradiction  to  the  results  obtained  by  E. 
H.  Jenkins  (Journ.  f.  prakt.  Chern.  [N.  F.],  13,  237),  that  in  the  deter- 
minatioii  of  phosplioriG  acid  vuitli  a)nnionitnn  niohjhdate^  the  silicic 
acid,  if  present,  will  precipitate  with  the  ammonium  ])hospho-niolyb- 
date,  and  must  be  separated  before  proceeding  to  transform  the  phos¬ 
phoric  acid  into  ammonio-magnesium  phosjihate. 

Otto  IIeiineu  (Analyst,  4,  23)  communicates  an  expeditioas  method 
for  the  determination  of  phosphoric  acid  as  phosphonnohjhdate.  The 
author  jirepares  the  molybdic  solution  according  to  Fresenius,  /.c., 
dissolves  1  part  molybdic  acid  in  4  parts  ammonia  (sp.  gr.  =  0.06),  and 
pours  the  solution  slowly  into  15  parts  IIN()3  (sj).  gr.  =  1.2),  avoiding 
all  rise  of  temjierature.  ddiis  solution  contains  5  per  cent,  molybdic 
acid.  By  carefully  neutralizing  all  excess  of  free  acid,  especially  IICl, 
with  NII3,  before  adding  the  molybdic  solution,  and  carefully  avoid¬ 
ing  elevation  of  tem])erature  above  30-35°  C.,  the  author  succeeded 
in  avoiding  the  contamination  of  the  precipitated  phospho-molybdate 
with  free  molybdic  acid,  and  in  obtaining  it  of  (‘onstant  composition. 
The  precipitation  is  complete  in  two  or  three  hours.  The  ])recipitate 
is  filtered  off,  washed  with  dilute  (45  per  cent.)  alcohol  (of  which 
13,513  ])arts  dissolve  but  one  part  of  the  phospho-molybdate,  or 
378,000  parts  an  amount  corresponding  to  one  ])art  of  })hosphoric  acid), 
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and  re-dissolved  in  ammonia  water.  The  filtered  solution  is  evaporated 
to  dryness,  a  little  water  added,  and  re-evaporated,  the  operation  being 
repeated  until  the  weight  is  constant.  The  residue  then  represents  a 
mixture  of  ammonium  phosphate  and  an  acid  ammonium  molybdate, 
and  contains  of  its  weight  of  phosphoric  anhydride.  The  analyt¬ 
ical  results  communicated  bv  the  author,  show  the  method  to  be  as 

^  ' 

exact  as  that  of  conversion  to  magnesium  ])yrophosphate,  while  a 
determination  can  be  made  with  it  in  one  day. 

Samuel  L.  Penfield  (Am.  Chem.  Journ.,  i,  27)  has  devised  a  new 
volumetric  method  for  the  eleterminntion  of  fluorine  based  on  the  con¬ 
version  of  the  fluorine  into  hydrofiuo-silicic  acid,  the  conversion  of  the 
latter  to  potassium  silico-fluoride  by  treatment  with  potassium  chlo¬ 
ride  and  alcohol,  and  titration  of  the  hydrochloric  acid  thus  set  free. 
Hyd  rofiuo-silicic  acid  cannot  be  directly  titrated,  because  as  soon  as  an 
alkaline  reaction  is  reached,  the  silico-fluoride  is  decomposed,  and  the 
acid  reaction  rea})pears.  Barium  chloride  cannot  be  used  in  the  place 
of  potassium  chloride,  for  the  reason  that,  in  tlie  former  case,  the  tur¬ 
bidity  produced  masks  the  end-reaction.  The  potassium  silico-fluoride 
is  a  very  transparent  precipitate,  and  permits  the  change  in  color  of  the 
litmus  to  be  readily  perceived.  The  author  proceeds  as  follows  :  the 
fluoride  is  weighed  into  a  150  c.c.  flask  and,  unless  it  is  a  silicate,  10 
grins  of  powdered  and  ignited  quartz  added.  Two  or  three  pieces  of 
quartz  of  the  size  of  kidney  beans  are  also  introduced,  to  facilitate  the 
mixing  when  the  flask  is  shaken;  30  to  40  c.c.  sulphuric  acid,  previously 
heated  and  then  cooled,  are  added,  and  the  flask  tightly  closed  with  a 
doubly  perforated  cork.  Through  one  of  the  perforations  is  passed  a 
tube,  by  means  of  which  dry  air  from  a  gasometer  is  conducted  to  the 
bottom  of  the  flask  ;  through  the  other,  a  tube  connected  with  a  U- 
tube  5  m.m.  in  diameter,  kept  cool  by  immersion  in  a  beaker  of  water, 
to  retain  any  sulphuric  acid  that  may  come  over,  conveys  the  mixture 
of  gas  and  air  to  a  plain  U-tube,  18  c.m.  long  and  24  c.m.  in  diameter, 
containing  a  mixture  of  equal  volumes  of  a  solution  of  potassium 
chloride  and  alcohol;  after  bubbling  through  this,  the  gas  passes 
through  a  second  smaller  U-tube,  where  the  last  traces  of  acid  are  ab¬ 
sorbed.  The  decomposing  flask  is  placed  on  an  iron  plate,  heated  by 
a  lamp,  and  by  its  side  is  placed  a  second  flask,  containing  sulphuric 
acid  and  a  thermometer  so  supported  that  its  bulb  is  immersed  in  the 
acid.  The  lamp  under  the  plate  is  placed  midway  between  the  two 
flasks,  and  the  temperature  maintained  constant  between  150°  and 
16G°  C.  In  ordinary  cases  the  decomposition  lasts  two  hours,  during 
which  time  from  5  to  6  liters  of  dry  air  are  forced  through  the  apparatus. 
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After  the  (leoompositioii  is  fiiiisluMl,  tlie  acid  may  he  titrated  citlier  in 
the  t  wo  larij^e  U-tiihes,  or  tin*  eonteiits  r)f  tlie  latter  may  be  first  trans¬ 
ferred  into  a  beaker,  and  tlie  tubes  rinsed  out  witli  alcohol  and  water 
.  (e(|iial  volumes).  In  order  (hat  the  alcohol  at  the  end  of  the  titration 
may  make  up  one-half  of  the  volume  of  the  litpiid,  add  a  few  cubic 
centimeters  before  titi’ation,  or  use  a  standard  alkali,  of  wliich  one-half 
the  volume  is  alcohol.  If  the  mineral  contains  chlorine,  there  is  substi¬ 
tuted  for  the  empty  tube  one  filled  with  frai^ments  of  pumice  imj^reg- 
nated  with  jierfectly  aidiydrous  cupric  sulphate.  In  the  calculation 
of  the  results,  every  single  (‘(|uivalent  of  sodium  carbonate  is  ecpial 
to  one  of  hydrofiuo-silicic  acid,  or  six  of  fluorine,  according  to  the  pro¬ 
portion  : 

Mol.  wt.  of  NagCOg  Mol.  wt.  of  6F1.  Amt.  NagCOs  Amt.  FI. 

106  :  114  =  1  :  X 

The  analytical  results  obtained  by  the  author  with  pure  fluor  spar 
are  in  the  highest  degree  satisfactory. 

O  O  4- 

A.  Colson  (Bull.  Soc.  chim.  de  Paris,  32,  115)  recommends  that 
the  deter ininatlon  of  stdphur  in  cerUdn  natural  sidphn, rets,  etc.,  should 
be  effected  by  combustion  in  oxygen,  and  conduction  of  the  evolved 
gases  into  a  titrated  solution  of  sodium  hydrate  contained  in  Liebig’s 
potash  bulbs.  The  anterior  end  of  the  combustion  tube  is  washed, 
and  the  washings,  together  with  the  contents  of  the  bulbs,  are  brought 
to  a  definite  volume;  the  sulphurous  acid  in  one  aliquot  part  is  esti¬ 
mated  by  titration  with  iodine,  after  addition  of  hydrochloric  acid;  in 
another,  after  addition  of  sufficient  iodine  solution  to  oxidize  the  sul¬ 
phurous  acid,  the  excess  of.free  alkali  is  determined  by  titration  with 
litmus  and  standard  acids,  or  the  sulphuric  acid  therein  may  be  deter¬ 
mined  by  titration  with  barium  chloride  and  sulphuric  acid. 

Note. — It  would  seem  that  the  oxidation  of  the  sulphurous  acid  in 
the  foregoing  method  might,  with  great  advantage,  be  effected  by  hy¬ 
drogen  })eroxide,  which  is  now  an  article  of  commerce,  and  has  been 
recommended  for  similar  applications,  by  G.  PI  Davis  (Chem.  News, 
39,  ‘221,  an<l  this  Journal,  l,  385). 

R.  \Varin(;t()N  (Journ.  Chem.  Soc.,  18 VO,  375)  has  subjected  to  a 
thorough  investigation  the  method  of  Crum  S:  Frankland,  for  the  de- 
tern\inatlo)i  of  nitric  acid  as  nitric  o.ride,  hij  )neans  of  its  action  on 
niercury.  The  author,  in  his  experiments,  followed  the  directions  of 
\V.  Tliorp  (Sutton’s  Volumetric  Analysis,  3d  ed.,  1876,  316)  for  the 
conduct  of  the  nu'thod.  The  nitrate  solution  and  rinsings  measured 
2  C.C.,  the  oil  of  vitriol  5  c.c.;  these  were  agitated  with  mercury  in  a 
graduated  shaking  tube,  and  the  gas  produced  transferred  to  the  labor- 
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atory  tube  of  Frankland’s  latest  modification  of  Regnault’s  gasometric 
apparatus,  wherein  it  was  accurately  measured.  The  author  concludes 
from  numerous  experiments: 

1.  That  in  the  absence  of  organic  matter,  and  with  proper  manip¬ 
ulation  of  the  shaking  tube,  the  method  is  one  of  great  accuracy,  and 
capable  of  determining  extremely  small  quantities  of  nitrates  and 
nitrites. 

2.  That  the  natural  error  of  the  method  is  a  small  one  of  deficiency. 
An  imperfect  reaction  in  the  shaking  tube  may,  however,  take  place 
from  faulty  manipulation  or  other  causes,  through  which  low  results 
may  be  obtained.  In  such  cases,  the  missing  gas  will  be  slowly 
evolved  in  the  laboratory  vessel. 

8.  That  the  presence  of  chlorides,  at  least  in  moderate  quantity, 
is  no  hindrance,  as  was  supposed,  to  the  success  of  the  method. 

4.  That,  while  quantities  of  organic  matter,  small  in  relation  to  the 
nitrates,  have  little  or  no  effect,  larger  quantities  may  cause  a  very 
considerable  deficiency.  The  presence  of  chlorides  reduces  this  error, 
but  fails  to  remove  it  entirely. 

R.  Warington  (Journ.  Chem.  Soc.,  1879,  578)  communicates  the 
results  of  his  investigations  on  the  determivation  of  nitric  acid^  hy 
mecins  of  indigo,  loith  special  reference  to  icater  analysis.  The  paper 
is  devoted  to  the  enumeration  of  the  precautions  essential  to  the 
attainment  of  the  highest  degree  of  accuracy  of  wdiich  the  method 
is  susceptible,  and  for  this  reason  does  not  admit  of  abstraction. 
Among  the  general  conclusions  attained  by  the  author,  he  finds  that 
the  presence  of  organic  matter  greatly  affects  the  accuracy  of  the 
method,  and  that,  in  the  case  of  liquids  in  which  the  quantity  of 
organic  matter  is  large  in  proportion  to  that  of  nitrates,  the  results 
are  even  lower  than  in  the  case  of  the  method  of  Crum  and  Frank- 
land,  which  itself  errs  on  the  side  of  deficiency.  The  indigo  method 
cannot,  therefore,  be  employed  wdth  safety,  in  the  case  of  waters 
distinctly  contaminated  with  organic  matter.  In  the  case  of  ordinary 
drainage  waters,  the  method  agrees  very  well  with  that  of  Crum  and 
Frankland.  The  author  believes,  however,  that  the  indigo  method, 
on  account  of  its  simplicity,  rapidity  and  delicacy,  is  excellently 
adapted  for  general  use  in  water  analysis,  but  that  accuracy  can  only 
be  attained  by  working  under  the  same  conditions  which  obtained 
wdien  the  indigo  solution  was  standardized.  In  the  presence  of  organic 
matter,  the  indications  obtained  with  indigo  must  be  accepted  as 
probably  below  the  truth. 
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III.  OKNKIiAL  OltOANK;  ANALYSIS. 

I.  Llllimale  Orirnnic  Analysis. 

K.  A.  (tkktk  (I>(‘rl.  r>(*r.,  ii,  1,5.58,  tliroiigh  Zoitsclir.  f.  anal. 
(Mkmil,  i8,  480)  recommcMuls  tliat  tiu'  (htt-rniination  of  nitrofien^  in 
such  ortfuulc  suhsf((/u‘es  ((s  scruj/.s  of  Jiorn,,  tnool,  etr..^  should  be  jire- 
ceded  by  the  treatment  of  tlie  substance  with  concentrated  suljihuric 
acid,  witli  tlie  aid,  if  necessary,  of  heat,  dlie  coinininution  tlius 
attained  is  very  perfect,  and  any  excess  (jf  suljihuric  acid  is  readily 
neutralized  with  soda-lime,  so  that  the  mass  becomes  quite  dry. 
This  ])reliminary  treatment  increases  the  percentage  of  nitrogen 
yielded  by  the  analysis — a  matter  of  great  importance  in  the  case  of 
the  albuminoids.  Alkaline  xanthogenates  also  increase  the  yield  of 
nitroo'en  from  albuminoids.  The  author  announces  that  he  will  con- 
tinue  his  investigation  in  this  direction. 

John  IIuffle  (Chem.  News,  40,  17)  communicates  the  results  he 
has  obtained  in  the  deterunHatio)i  of  the  total  7ntro(jeri,  including 
that  in  nitrates  and  nitro-ciunpounds,  hy  combustion,  by  a  modifica¬ 
tion  of  the  method  of  combustion  with  soda-lime,  which  the  author 
promises  to  communicate  when  his  experiments  are  concluded.  The 
results,  so  far  communicated,  are  eminently  satisfactory. 

Tsciielzoff  (Proc.  Russian  Physico-Chemical  Society,  3-15,  May, 
1870,  through  Berl.  Ber.,  I2,  1,480)  has  a  note  on  the  determination  of 
'nitrogen  in  the  explosive  nitric  ethers.  The  author  has  modified  the 
method  of  Champion  and  Pellet  (Berl.  Ber.,  9,  1,610)  to  the  extent  of 
conducting  the  decomposition  in  a  stream  of  carbon  dioxide,  and 
titrating  the  resulting  ferric  chloride  by  the  method  of  Fresenius, 
with  stannous  chloride  and  iodine. 

B.  Delachanal  and  A.  Mp:rmet  (Bull.  Soc.  chim.  de  Paris,  32,  50) 
interpose  a  claim  of  jiriority  in  the  discovery  of  the  method  of  C.  Fald- 
herg  and  M.  IP  lies,  for  the  determination  of  sulphur  in  organic 
comj>ounds,  etc.  (Berl.  Ber.,  II,  1,187),  which  method  consists  in  fus¬ 
ing  the  substance  with  potassium  hydrate  in  a  silver  crucible,  and 
after  dissolving  the  fusion  in  water,  oxidation  with  bromine-water  and 
subse(pient  addition  of  hydrochloric  acid.  The  claim  of  ])riority  a])- 
pears  to  be  based  solely  on  the  fact  that  the  authors,  1).  and  M.,  were 
the  first  (iVnn.  j)hys.  et  chim.,  12,  88)  to  recommend  potassium  hypo- 
bromite  as  an  oxidizing  agent  in  the  determination  of  sulphur  in 
metallic  sulphurets,  etc. 

J.  A.  Wanklyn  and  \V.  C.  Coofek  (Chem.  News,  38,  133,  through 
Zeitschr.  f.  anal.  Chem.,  l8,  480)  have  experimented  on  a  method  of 
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organic  analysis  hy  the  liiiinid  jy^'ocess.  The  authors  liaxe  oxidized 
such  siihstances  as  cane  sugar,  glucose,  heuzoic,  lactic  and  acetic  acids, 
and  alcohol,  with  potassium  permanganate  in  alkaline  solution,  and 
weighed  the  resulting  oxalic  acid  as  calcium  oxalate.  The  experiments 
are  not  yet  completed,  and  haxe  not  yet  developed  into  a  definite  ana¬ 
lytical  method. 

Fr.  Laxdolph  (Berk  Ber.,  I2,  1,586)  recommends  the  following 
method  for  the  analysis  of  organic  bodies  containing  fuorine  and 
boron.  In  the  combustion  with  cu]»ric  oxide,  of  substances  containing 
tliese  two  elements,  the  greater  part  of  the  resulting  boracic  acid  col¬ 
lects  in  the  calcium  chloride  tube,  while  some  seems  even  to  pass  into 
tlie  potassa  solution.  It  may,  however,  be  coni})letely  retained  by 
placing  in  front  of  the  cupric  oxide  a  layer,  a  few  centimeters  in 
length,  of  fused  and  powdered  lead  chromate.  This  must  only  be 
moderatelv  heated,  otherwise  boracic  acid  will  volatilize.  The  deter- 
mination  of  fiuorine  and  boron  is  conducted  as  follows:  the  substance 
is  enclosed  in  a  small  tube,  drawn  out  at  both  ends  and  sealed.  One 
of  the  ends  is  broken  ofP,  and  the  tube  at  once  plunged  to  the  bottom 
of  a  somewhat  wide  test  tube,  containiim  a  solution  of  calcium  chlo- 
ride.  Bv  cautiouslv  heatino;,  the  contents  of  the  tube  are  made  to  mix 
with  the  calcium  chloride  solution.  I)ecom])osition  ensues,  and  cal¬ 
cium  fluoride  precipitates.  The  contents  of  the  test  tube  are  then 
placed  in  a  porcelain  dish,  diluted  with  distilled  water,  neutralized  with 
ammonia,  and  boiled  for  some  time  to  ensure  complete  decomposition. 
The  insoluble  calcium  fiuoride  is  then  filtered  off,  washed  with  water, 
to  which  a  little  acetic  or  nitric  acid  mav  be  added  to  dissolve  anv  cal- 

*  4 

cium  carbonate  that  may  be  present,  dried,  ignited  and  weighed.  After 
removal  of  the  lime  from  the  filtrate  by  ammonium  carbonate  and  ox¬ 
alate,  the  boracic  acid  is  determined,  by  Marignac’s  methoxl,  as  basic 
magnesium  borate.  Results  accurate. 

II.  P/'oxiniaie  Organic  Annlvsis. 

A.  Qualitative. 

Adolph  Beyer  (Berl.  Ber.,  I2,  1,6 1 1)  communicates  a  characteris¬ 
tic  reactio)i  for  isatine.  If  isatine  be  mixed  with  benzole  and  concen¬ 
trated  sulphuric  acid,  an  intense  dark  blue  coloration  is  jiroduced,  due 
to  the  formation  of  indophenine  (C.^oHisNO);  aV  mgrm  isatine,  treated 
as  above,  in  the  cold,  gives  an  intensely  dark  blue  solution.  AVhen  the 
mixture  is  warmed,  mgrm  gives  a  <listinct  greenish-blue  coloration. 

L.  Claisex  (idem,  I2,  1,505)  remarks  that  the  foregoing  reaction, 
which  had  alreadv  been  observed  bv  him,  is  only  one  member  of  a 
series  of  extremely  beautiful  (‘olor  reactions  for  phenylglyo.rylic  acid 
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and  its  d(*rivati vc*s.  It’  oonccMitrattMl  sulphuric  acid  he  added  to  a 
solution  of  phen yl<rl yoxylic^  acid  iti  hen/ade,  the  mixture  assumes, 
aftei'  short  shakin<r  and  standing,  first  a  d(*ep  red  and  then  an  intense 
hluish-violet  coloig  on  addition  of  water,  the  layer  of  henzole,  which 
separates,  shows  an  intense  carniine  color,  d'he  derivatives  of  the 
acid,  its  amides,  ethers,  and  even  benzole  cyanide,  show  a  similar 
behavior.  J\Ieta-nitro|)henylglyoxylic  acid  shows  a  magnificent  car¬ 
mine,  ortho-nitrobenzoy le  cyanide,  a  blue-green  color. 


ATsoN  Smith  (C’hem.  News,  40,  2G)  describes  certain  cJiuracter- 
istic  color  react  to  produced  by  the  action  of  aromatic  hydrocarbons 
.  a}id  veyeto-idkaloids  on  fused  antimony  and  bismuth  trichlorides.  The 
general  mode  of  procedure  of  the  author  is  to  fuse,  in  a  small  porcelain 
crucible,  to  2  grms  of  the  chloride,  and  then  to  allow  a  small  par¬ 
ticle  of  the  suV)stance  under  investigation  to  fall  on  the  inner  side  of 
the  crucible,  which  is  then  inclined  so  as  to  bring  the  chloride  in  con¬ 
tact  therewith.  With  SbClg,  fused  at  a  moderate  ha^iiyliphenyl,  triphen- 
yl-methane, phenyl- naphthi dene.,  dinaphthyls.,  give  no  reaction.  Stilbene 
gives  a  fine  orange,  vanishing  on  stronger  heating.  N'apJitladene^  when 
absolutely  pure,  gives  no  reaction;  when  less  pure,  a  splendid  crimson 
or  rose  color.  Anthracene — clear  greenish-yellow  or  yellowish-green; 
colorless  needles  form  on  cooling.  Chrysene — golden-yellow.  Phoi- 
anthrene — faint  greenish  tint  if  quite  pure.  Pyrene — green  or  green¬ 
ish  tint.  With  BiClg,  anthracene  gives  a  purplish-black.  Phenan- 
threne — brown  or  greenisli-brown.  With  moderately  heated  SbCb,  the 


following  reactions  were  obtained  with  the  alkaloids:  conine,  nicotine., 
morphine.,  apomoiphine,  codeine.,  papaverine.,  strychnine,  ejuinine, 
cinchonine^  atropine,  give  no  color;  aconitine,  a  bronze-brown.  SbClg, 
fused  and  heated  somewhat  further,  gives,  with  thebai)>e,  a  red  ;  with 
narceine,  with  little  more  than  a  trace,  a  yellow  ;  brucine  gives  a  tine 
purple-red  ;  veratrine,  a  brick-i-ed  color.  If  the  SbClg  be  fused  and 
heated  still  further,  thelndne  gives  no  color;  the  I'eactions  of  brucine 
and  veratrine  are  the  same  as  in  the  last  case;  narcotine  gives  a 
dark  olive-green  ;  i<antonine,  when  more  than  a  trace  is  present,  a 
dark  bluish-olive-green.  When  SbClg  is  heated  to  incipient  ebullition, 
thebaine  gives  no  tint,  or  one  <lisappearing  instantaneously  ;  heated 
more  stronglv,  an  olive-greenish-brown  ;  veratrine — a  flush  of  red 
color,  disa])})earing  more  slowly  than  with  thebaine  ;  with  more 
alkidoid,  a  reddish  tint  remains,  changing  to  brown  if  further 
heated  ;  brucine,  a  trace,  gives  a  fine  red  stain,  disap])earing  slowly  ; 
with  a  larger  (piantity,  the  color  <loes  not  disapj)ear,  but  changes  later 
to  purple-brown. 
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J.  Tattersall  (Chem.  News,  40,  126)  communicates  the  follow¬ 
ing  new  test  for  papaverine.  The  substance  to  be  tested  is  warmed 
with  a  few  drops  of  concentrated  sulphuric  acid  in  an  evaporating 
basin,  until  complete  solution  is  effected.  The  light  pink-violet  color, 
which  at  first  appears,  thus  changes  to  light  grey,  or  disappears 
completely.  If  now  a  fragment  of  sodium  arseniate  be  added,  and 
the  dish  warmed  over  a  small  flame,  inclining  so  as  to  obtain  as  much 
surface  as  possible,  the  original  color  re-appears,  and  by  continued 
heating  changes  to  cherry-red,  and,  finally,  when  vapors  of  sulphuric 
acid  begin  to  appear,  to  dark  bluish-violet.  If,  when  the  contents  of 
the  dish  are  quite  cold,  10  c.c.  water  are  added,  and  the  orange  liquid, 
thus  obtained,  is  placed  in  a  flask,  diluted  with  water,  and  treated 
with  caustic  soda,  it  darkens  rapidly  in  color,  and  when  an  excess 
has  been  added,  is  almost  black  ;  it  is  violet-red  by  reflected,  and 
pink-straw  color  by  transmitted  light.  Strychnine,  brucine,  mor¬ 
phine,  salicine,  atropine,  narcotine,  narceine,  digitaline,  picrotoxine, 
curarine,  colchicine  and  cantharidine,  become,  on  addition  of  alkali, 
light  orange  or  dirty  yellow.  Codeine,  when  heated  with  concen¬ 
trated  H2SO4  and  Na-jAsO^,  gives  a  fine,  deep  blue  color,  much  darker 
than  that  with  FeaCl.,  under  similar  circumstances  ;  on  addition  of 
water  and  alkali,  this  becomes  orange,  and  is  characteristic  of  the 
alkaloid. 

F.  Selmi  (Bull,  delle  Scienze  di  Bologna,  Ser.  6,  Vol.  l,  through 
Corr.-blatt  d.  Vereins  anal.  Chem.,  2,  79)  has  investigated  the  behavior 
of  strychnine  with  iodic  acid,  concerning  which  a  note  is  also  to  be 
found  in  Dragendorff’s  Gerichtlich-chemische  Ermittelung  von  Giften, 
p.  161.  If  a  drop  of  strychnine  solution  be  made  just  perceptibly  acid 
with  four  per  cent,  sulphuric  acid,  and  evaporated  to  dryness  on  the 
water-bath,  the  residue  develops,  with  a  drop  of  a  dilute  solution  of 
iodic  acid,  a  weak  rose  color  which,  in  twenty-four  hours,  passes  to  a 
beautiful  rose-red.  Sodium  bicarbonate  changes  the  color  to  yellow; 
acids  restore  the  original  color.  If  a  drop  of  a  solution  of  iodic  acid 
in  sulphuric  acid  (prepared  by  dissolving  the  former  in  the  latter  to 
saturation,  decanting  the  clear  solution  and  diluting  it  with  6  volumes 
of  sulphuric  acid)  be  added  to  a  drop  of  strychnine  solution,  there  is 
produced  a  yellow  color,  passing  rapidly  to  red,  and  showing  the  next 
day  a  tinge  of  violet.  Excess  of  the  reagent  prevents  the  reaction.  If 
the  violet  liquid  be  saturated  with  sodium  bicarbonate,  and  then  again 
acidified,  a  beautiful  rose-red  is  obtained.  The  reaction  succeeds  best 
when  the  proper  proportion  between  alkaloid  and  reagent  is  attained. 

Georg  Fraude  (Berl.  Bei‘.,  I2,  1,558)  has  a  note  ow perchlor'ic  acid 
as  a  reagent  for  the  alkaloids.  If  small  quantities  (0.05  grm)  of 
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st  ryoliiiiiK*,  hnicint*  oi-  ii))i<l()ss|)(*riniiK*  (the  alkaloid  of  the  Ajp}(lo.'<- 
ttpertna  ipiehrarho  “hhiiieo”;  s(*e  I>erl.  lier.,  II,  2,180,  and  12,  1,500), 
are  hoiltMl  for  a  few  iiiiinites  with  a  few  c.e.  of  an  a«jueous  solu¬ 
tion  of  ))(*rchloric  acid  (sp.  <rr.  =  1.10-1.14),  tlie  strY(dmine  solution 
assumes  a  n'ddish-vellow  color,  that  of  hrneine  heconies  of  a  dark  rna- 
deira,  and  that  of  apidossperinine  intensely  red.  d'hese  solutions 
show  stronsj^ly  marked  al)soi-j)tion  s])ectra  whi(!h  I'esemhle  each  other 
clos(*ly,  and  ai*e  I’eprescmtcd,  ij^raiihically,  in  the  oriL?inal  memoir.  (Qui¬ 
nine,  (piinidine,  cinchonine,  cinchonidine,  morphine,  codeine,  papaver¬ 
ine,  vei’atrine,  caffeine,  atro])ine,  nicotine  ami  coniine,  .c:ive  no  color- 
reactions  with  this  rc'agent.  If,  to  the  above  named  (piantity  of  the 
alkaloids,  there  be  add(‘<l  an  excess  (00  c.c.)  of  perchloric  acid,  and  the 
mixtuiv  boiled  for  sevei’al  hours,  the  color  be(;omes  lighter,  and  passes 
tiiially  to  a  more  or  less  intense  yellow.  Similar  reactions  are  j)ro- 
duced  by  boiling  the  solutions  of  the  alkaloids  in  dilute  sulphuric  acid, 
with  small  (piantities  of  potassium  chlorate,  but  the  oxidation  is  easily 
carried  too  far.  1  c.c.  of  a  solution  containing  0.0003  grin  apidos- 
s|)erniine,  boiled  with  2  c.c.  jiendiloric  acid,  shows  a  distinct  red  color¬ 
ation;  0.5  c.c.  solution  of  brucine  containing  about  O.OOOO  grm,  be¬ 
comes  distinctly  reddish-brown  with  1.5  c.c.  acid;  1  c.c.  of  hot  strych¬ 
nine  solution  containing  0.0004  grm,  shows,  with  2  c.c.  acid,  a- 
distinct  yellow.  A  solution  of  iodic  acid  in  suljihuric  acid,  which 
Selmi  (l^erl.  Ber.,  ll,  1,692,  and  this  Journal,  l,  545)  has  recom¬ 
mended  as  a  reagent  for  strychnine  (the  alkaloid,  when  moistened  with 
a  small  quantity  of  the  reagent,  becomes,  first  yellow,  then  brick-red, 
passing  very  gradually  to  a  brilliant  violet),  gives,  when  triturated 
with  brucine,  an  intense  orange-yellow  color  ;  with  morphine,  first 
deep  violet,  and  then  light  brown.  If  a  few  drops  of  the  rengent  be 
added  to  one  of  a  solution  of  curarine,  the  solution  assumes  a  beautiful 
rose  color. 

E.  Hoffmann  (Chemiker  Zeitung,  through  Cheni.  News,  40,  141) 
recommends  the  following  test  for  phetH)! :  1  or  2  c.c.  pure  concen¬ 
trated  sulphuric  acid  are  placed  in  a  small  test  glass,  and  the  suspected 
acpieous  li(piid  poured  carefully  in,  so  as  to  form  a  sejiarate  layer.  On 
adding  a  few  granules  of  ])otassium  nitrate,  violet  streaks  will  be,  at 
once,  producecl  by  each  particle,  if  as  little  as  1  mgrm  phenol  be 
pi’esent. 

/).  Qu'.oififativc'. 


HouKur  Sauiissk  (( 'orr.-blatt  d.  A  ereins  analytischer  Ohemiker, 
2,  15,  21,  25)  communicates  an  interesting  ])aper  on  the  subject  of 
the  (pit! ntitoti re  (h'ternihidtioit  o n(/  form nio  of  stttrr/i.  As  the  result 
of  numerous  (piantitati V(*  estimations,  the  author  has  been  h*d  t(> 
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adopt  tlie  formula  of  Naegeli  (Beitriige  z.  Keutnisse  d.  Starkegruppe, 
p,  83),  CgeHggOgi,  in  the  place  of  the  older  formula,  CgHioOg.  This 
change  makes  1080  parts  of  dextrose  equivalent  to  990  parts  of 
starch,  instead  of  180  to  162,  or  100  to  90,  and  involves  a  difference 
of  1  to  2  per  cent,  in  the  amount  of  starch  found  by  analysis.  The 
method  employed  by  the  author  for  the  estimation  of  starch,  is  as 
follows  :  2.5  to  3  grins  of  the  sample,  previously  completely  dried 

at  100-110°  C.,  are  placed  in  a  flask  with  200  c.c.  water  and  20  c.c. 
hydrochloric  acid  (sp.  gr.  =  1.125),  the  flask  connected  with  a  reflux 
Liebig’s  condenser,  and  the  contents  heated  for  three  hours  in  a  water- 
bath,  in  which  the  water  is  maintained  in  violent  ebullition.  The 
conversion  of  the  starch  is  then  complete.  The  liquid,  if  tui’bid,  is 
filtered  throuo'h  a  weio'hed  filter,  the  clear  filtrate  and  ^vashinovs 
neutralized  with  potassium  hydrate,  brought  to  the  volume  of  500  c.c., 
and  the  dextrose  determined  in  an  aliquot  part,  either  by  Fehling’s 
method  (gravimetrically),  or  by  the  method  of  the  author  (Zeitschr. 
f.  anal.  Cheni.,  l6,  121,  and  17,  231)  with  mercuric  iodide.  The 
analytical  results  obtained  by  the  author  by  the  foregoing  method, 
and  the  use  of  the  formula  CggllgoOgi,  are  very  satisfactory.  The 
analysis  of  a  sample  of  potato  starch,  for  instance,  showing  the 


figures  : 

Starch . 99.4 

Insoluble  residue  (cell  membranes) .  0.2 

Ash .  0.2 


99.8 

Air-dried  potato  starch  loses  on  the  average  17.7  per  cent,  of  water 
at  100-110°  C.  From  the  stroim  evolution  of  heat  which  attends  the 

o 

mixture  of  the  dried  starch  with  water,  the  author  is  led  to  consider 
the  air-dried  material  to  be  a  definite  hvdrate,  havino'  the  formula 
CT;H5.4)3i  -f-  12II2O,  which  would  require  exactly  17.9  per  cent,  of 
water. 

J.  Steixer  (Chem.  News,  40,  139)  communicates  the  results  of  his 
experience  with  the  ammoniacal  copper  test  of  Pavey  (Chem.  News, 
39,  77,  and  this  Jourxal,  l,  109). 

IIego  Sciiiff  (Berk  Ber.,  I2,  1,531)  communicates  the  following 
note  on  the  deter niinatlon  of  acetyl,  by  means  of  maepiesia,  in  com¬ 
pounds  in  which  the  acetyl  group  has  been  introduced  into  alcoholic 
hydroxyls.  The  magnesia  is  prepared  by  precipitation  from  magne¬ 
sium  sulphate  or  chloride  (free  from  iron)  with  caustic  alkalies,  is 
thoroughly  washed,  and  preserved  as  a  paste,  under  water.  About  5 


^rins  of  this  piisto  are  j)lace<l,  witli  1.0  to  1.5  grin  of  the  finely  jinl- 
veri/ed  aeetyl  derivative,  in  a  fiask  of  grecni  glass  (not  easily  attaeked 
hy  reagents),  mixed  hy  shaking,  80  to  100  (^.e.  water  added  and,  after 
(U)imeeting  with  a  reflux  Liebig’s  cooler,  boiled  for  4  to  0  hours.  The 
contents  of  the  flask  are  then  evaporated  to  about  one-third,  filtered  on 
the  pump  into  a  conical  flask,  and  the  precipitate  washed.  The  filtrate 
is  treated  with  ammonium  chloride,  ammonia  and  ammonium  phos- 
j)hate,  and  after  twelve  liours’  standing,  the  precipitate  is  filtere<l  off, 
re-dissolved  in  liydrochloric  acid,  re-jirecipitated  with  ammonia,  and 
weigheil  as  jiyrojiliospliate.  The  author  ascribes  the  unfavorable 
results  obtained  with  this  method  by  Klobukowski  (rufigallic  acid), 
and  Bartli  and  Goldsclimidt  (ellagic  acid),  to  neglect  of  the  condi¬ 
tions  essential  to  success.  If  the  action  of  caustic  alkalies  on  the  sub¬ 
stance  examined  is  not  otherwise  disadvantageous,  the  method  of  de¬ 
composition  witli  normal  alkalkies  and  titration  of  the  excess,  is  to  be 

I 

{ireferred  to  tliat  with  magnesia. 


A.  Loesch  (Pliarrn.  Zeitschr.  f.  Russland,  l8,  545)  has  devised 
the  following  methods  for  the  quantitative  determination  of  the 
alkaloids  in  plants.  The  author  has,  also,  subjected  to  a  critical 
examination,  the  different  methods  hitherto  in  use,  with  the  results 
communicated  below. 

A.  Methods  for  the  determination  of  the  solid  cdkcdoids. — 1.  The 
method  of  Stas,  perfected  later  by  Erdmann  and  Uslar,  Dragen- 
dorff  and  others,  and  used  for  chemico-legal  investigations,  consists 
in  extraction  with  water  acidulated  with  hydrochloric  acid,  addi- 
tion  of  ammonia  to  alkaline  reaction,  repeated  extraction  with  con¬ 
tinually  renewed  portions  of  ether,  chloroform,  amylic  alcohol  or 
benzole,  separation  of  the  watery  liquid  from  the  solution  of  the 
alkaloid,  extraction  of  the  latter  by  shaking  with  acidulated  water, 
and  repetition  of  the  treatment,  until  the  solution  of  the  alkaloid  is 
colorless.  It  is  then  evaporated  in  a  weighed  vessel,  and  the  residue 
dried  at  100-110°  C.  Instead  of  treating  the  plant  with  acidulated 
water,  the  author  treated  it  with  90  ])er  cent,  alcohol,  acidulated  with 
hydrochloric,  oxalic,  tartaric,  phosjihoric  or  sulphuric  acids,  and  evap¬ 
oration  and  re-solution  in  water,  before  treating  with  ammonia,  etc. 
By  this  means,  the  mucus,  starch,  gum  and  albuminoids  remained 
undissolved  in  the  residue  from  the  extraction  with  alcohol.  While 
this  method  affords  the  alkaloids  in  a  very  jiure  state,  it  is  attended 
with  a  large  loss,  and  is,  in  the  presence  of  certain  viscid  substances 
and  albuminoids,  both  dithcult  and  tedious. 

2.  The  method  of  Claus  (Vierteljahresschrift  f.  prakt.  Pharm., 
13,  -H4)  for  the  estimation  of  theine  and  (juinine.  In  the  first  case. 
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the  tea  leaves  are  extracted  with  ether,  the  latter  removed,  for  the 
most  part,  by  distillation,  and  the  residue  extracted  with  water  acidu¬ 
lated  with  sulphuric  acid,  until  it  no  longer  tastes  bitter.  The  acid 
liquid  is  mixed  with  excess  of  burned  magnesia,  evaporated  to  dry¬ 
ness  in  the  water-bath,  the  residue  pulverized  and  extracted  with 
ether.  In  the  determination  of  the  quinine,  the  pulverized  bark  is 
thoroughly  exhausted  with  water  acidulated  with  sulphuric  acid,  the 
extract  evaporated  to  dryness  with  excess  of  burned  magnesia,  and 
extracted  with  ether.  This  method  o-ives  satisfactorv  results  and 

O  4/ 

can,  without  doubt,  be  employed  in  the  quantitative  determination 
of  all  other  solid  alkaloids  ;  it  does  not,  however,  yield  the  alkaloids 
in  a  pure  condition. 

3.  The  methods  of  R.  Wagner,  Sonnenschein  (Zeitschr.  f.  anal. 
Chein.,  4,  387),  Ilusemann,  Marine  and  Schultz,  are  based  on  the  pre¬ 
cipitation  of  the  alkaloids  by  iodine  and  potassium  iodide,  phospho- 
molybdic  and  phospho-tungstic  acids,  or  potassio-mercuric  iodide, 
from  the  extract  obtained  with  acidulated  water.  The  precipitates, 
according  to  their  nature,  are  decomposed  with  barium  hydrate, 
hy.lr..  gen  sulphide,  or  a  mixture  of  stannous  chloride  and  caustic 
alkali,  and  warming,  and  the  alkaloids  dissolved  out  with  ether. 
These  methods  are  not  only  attended  with  a  large  loss,  but  yield 
impure  products. 

4.  F.  J.  Mayer  recommends  titration  with  a  standard  solution  of 
potassio-mercuric  iodide.  This  method  gives  inexact  results,  owing  to 
the  necessity  of  decolorizing  the  solution,  and  consequent  loss  of  sub¬ 
stance,  and  to  the  difficulty  of  determining  the  end  of  the  titration. 

The  method  of  the  author  is  as  follows  :  the  cut,  or  coarsely- 
powdered,  vegetable  substances  are  twice  warmed  for  three  hours  in 
the  water-bath,  with  90  per  cent,  alcohol  acidulated  with  hydro¬ 
chloric  acid,  then  pressed  and  w&,shed  with  90  per  cent,  alcohol. 
The  volume  of  the  collective  alcoholic  liquids  is  then  reduced,  by 
distillation,  to  two-thirds,  the  cold  residue  filtered,  washed  with 
alcohol,  and  the  filtrate  concentrated  on  the  water-bath  to  the  con¬ 
sistence  of  an  extract.  The  residue  is  warmed  with  twice  the  weight 
of  the  original  substance  of  water  acidulated  with  sulphuric  acid, 
cooled  and  filtered.  The  filtrate  is  mixed  with  thrice  its  volume  of 
cold,  saturated  solution  of  alum,  ammonia  added  in  slight  excess  (i.  e., 
more  than  necessarj^^  to  precipitate  the  alumina),  evaporated  to  dry¬ 
ness  on  the  water-bath,  the  residue  pulverized,  and  exhausted  with  the 
solvent  suited  to  the  alkaloid  to  be  extracted,  e.  //.,  quinine  is  ex¬ 
tracted  with  ether,  and  then  cinchonidia  wdth  90  per  cent,  alcohol. 


r>r>() 
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'^riie  rc'sidiio  from  the  leaves  aii<l  roots  of  Atropa  In  lldtlnuna^  from 
the  leaves  and  seeds  of  I/i/(>scii<niins  //.,  ami  tin*  I(*aves  of  A<'oni1  mn 
N'.^  with  ethc-r  ;  that  from  Jl.  with  ho  per  cent,  alcohol,  etc. 

The  ethereal  or  aleoholicr  solutions  of  the  alkaloids  are  evaporated  to 
dryness,  dried  at  110°  (’,,  and  wei<rhed.  ddie  alkaloids  are  thus  ob¬ 
tained  as  perfectly  colorless  crystals,  leavini^  no  residue  when  heate*! 
on  platinum  foil.  The  results  obtained  by  the  author,  with  the  fore¬ 
going  methods,  are  given  in  the  following  table  : 


1  >  E  R  C  E  N  T  A  ( i  E  EXTRACTED. 

Method  Method  Method  Method  Method 
Material.  Alkaloid.  ok  the 


I. 

II. 

III. 

IV. 

.AI'THOK. 

Peruviun  Bark, 

vellow 
)ciio2u,  ^ 

0.194 

3.175 

0.250 

2.400 

0.187 

2.570 

0.175 

3.250 

0.2H5 

a  a 

red 

’  (  Cinclionidine, 

1.105 

0.425 

1.195 

0.500 

1.085 

0.400 

1.005 

0.395 

1.235 

0.525 

ii  a 

,  {  Quinine, 

roivn,  ^ 

0.895 

2.485 

0.950 

2.{)75 

0.825 

2.350 

0.800 

2.300 

0.975 

3,075 

Leaves  ot  IIyo.cyanu„c  , 

j  0.099 
(  0.197 

0.145 

0.225 

0.085 

0.180 

0.074 

0.100 

0.175 

0.285 

Hools  of f  Atropine 

j  0.115 
i  0.1300 

0.197 

0.325 

0.100 

0.275 

0.090 

0.225 

0.225 

0.375 

R.  Ipecac, 

Folia  Aconiti, 

Emetine, 

Aconitine, 

0.720 

0.300 

0.800 

0.395 

0. 550 
0.205 

0.  '75 
0:220 

0.875 

0.425 

In  the  case  of  substances  of  unknown  nature,  the  residue  of  the 
evaporation  with  ammonia  and  alinn  must  be  successively  treated  with 
the  different  solvents,  i.e.,  first  with  ether,  then  with  cldoroform,  then 
with  amylic  alcohol,  and  finally,  with  90  per  cent,  alcohol.  It  is  by 
this  means  not  only  possible  to  extract  the  entire  amount  of  alkaloids, 
but  also  to  effect  a  separation  of  those  of  different  solubilities  in  cases 
where  more  than  one  are  present. 

The  s})ecial  precautions  for  the  successful  conduct  of  the  forego¬ 
ing  method  are  :  1.  The  alcohol  must  be  com])letely  expelled  from 

the  alcoholic  extract,  by  evaporation  on  the  water-bath.  ‘2.  I^oth 
the  alcoholic  and  aqueous  liquids  must  be  filtered  cohL  The  author 
finds,  as  the  result  of  numerous  experiments,  that  the  best  solvent  for 
the  alkaloids,  in  general,  is  amylic  alcohol,  then  follow  ether,  chloro¬ 
form  and  benzole,  which  latter,  except  in  a  few  cases,  dissolves  the 
smallest  (quantity. 

J).  Afetliods  for  the  determination  of  the  Vainid  alhdoids. — In 
the  methods  hitherto  in  use,  the  vegetable  substances  are  either  dis¬ 
tilled  with  })Otassium  or  calcium  hydrates,  the  distillate  saturated  with 
hydrochloric  acid,  evaporated  to  dryness  on  the  water-bath,  and  the 
residue  distilled  with  potassium  hydrate  ;  or  they  are  exhausted  with 
acidulated  water,  the  filtered  liquid  evaporated,  and  then  distilled 
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with  potassiuTii  or  cahnum  hydrate.  As  all  plants  contain  not  only 
ammonia,  hut  nitrogenous  substances  which  evolve  ammonia  when 
warmed  with  alkalies,  the  distillate,  after  neutralization  with  hydro¬ 
chloric  acid,  is  evaporated  to  dryness,  and  the  residue  exhausted  with 
strong  alcohol;  the  ammonium  chloride  remains  undissolved,  the  alco¬ 
holic  solution  is  evai)orated  to  dryness,  and  the  residue  exhausted  by 
shaking  with  solution  of  potassium  hydrate  and  ether.  The  ethereal 
solution  is  then  evaporated,  at  first  at  ordinary  temperatures,  and 
then  over  calcium  chloride,  or  hydrate,  to  remove  the  moisture.  In 
quantitative  estimations,  the  clean  ethereal  solution  is  shaken  with  a 
measured  volume  of  standard  hydrochloric  acid,  the  ether  evaporated 
off  at  the  lowest  })ossible  temperature,  and  the  excess  of  acid  deter¬ 
mined  by  titration.  The  disadvantages  of  the  foregoing  method  are  : 

1.  Ammonium  chloride  is  not  absolutely  insoluble  in  strong  alcohol. 

2.  A  certain  })roportion  of  the  hydrochloric  acid  volatilizes  with  the 
ether,  at  temperatures  even  below  50°  C.  The  erroi*  of  the  method 
is,  therefore,  one  of  excess. 

The  following  method  of  the  author  permits  an  easy  and  exact 
determination  of  the  liquid  alkaloids  : 

A  weighed  quantity  of  the  substance  is  boiled  out  with  water 
acidulated  with  hydrochloric  acid,  the  residue  pressed,  and  washed 
with  water.  The  collective  solutions  are  evaporated  to  one-quarter, 
and  the  residue  distilled  with  calcium  hydrate  (under  careful  cooling 
of  the  distillate),  ddie  distillation  is  continued  until  the  last  portions 
of  the  distillate  give  no  alkaline  reaction  with  sensitive  litmus  paper. 
Potassium  and  sodium  hydrates  cannot  be  used,  owing  to  their  de¬ 
structive  effects  on  the  alkaloids.  The  colorless  distillate  is  exactly 
neutralized  with  sulphuric  acid,  evaporated  to  diyness  in  the  water- 
bath,  the  residue  pulverized  and  exhausted  with  90  per  cent,  alcohol. 
The  ammonium  sulphate  remains  entirely  undissolved,  the  alkaloid 
sulphates  pass  into  solution.  The  solution  is  evaporated  to  dryness, 
the  residue  shaken  out  three  times  with  ether  and  solution  of  potas¬ 
sium  hydrate,  the  ethereal  solution  treated  with  a  measured  quantity 
of  standard  sulphuric  acid,  the  ether  distilled  off,  and  the  excess  of 
sulphuric  acid  determined  in  the  residue  by  titration. 

The  following  determinations  of  coniine  and  nicotine  were  made 


bv  the  foreo-oins:  methods  : 

V  O  O 

Method  Method 

with  HOI.  of  the  author. 

Leaves  of  ^  . .  5.V50  per  cent.  5.250  per  cent. 

Plant  of  Conium  m . 0.075  ‘‘  0.060 


55 


Ki:iM)ii'i-  o.v  ’I’m-:  rit(K;iiKss  ok  axai.vtk’ai.  (mi kmistrv. 


I'^DWiN  .lonAXSoN  (Pli:irni.  Zcitsclir.  f.  Uiisslaixl,  l8,  07  and  120) 
comimniicalfs  tlu*  results  of  liis  ex jKTiiiiciits  on  the  ^htirmhiation  of 

the  (dkdloiih  in  ei nehona  hurk.  1)V  the  method  of  .1.  (’.  1>.  Moens 

'  %> 

(Nieuw  Tyds'-hrift  voor  de  Phanmutie  in  Ne(lerland,  IBTo,  101). 
The  ?nethod  in  (jiiestion  is  as  follows:  The  powdered  hark  is  sifted 
t  hrough  silk  gauze,  and  t  he  moist  wre  (h'tei’rnined  in  2  grins  at  125°  (.\ 
h'or  the  (k'teiininat ion  of  the  alkaloids,  25  to  50  grins  of  the  powder 
are  mixed  with  25  grins  freshly  hnrned  lime,  and  exhausted  with  0+ 
per  e(‘nt.  alcohol  (in  all  500  e.e.).  d'he  extract  is  neutralized  with 
sul])hurie  acid,  allowed  to  stand  for  24  hours,  and  then  filtered,  ddie 
alcohol  is  removed  hy  distillation,  the  residue  is  filtered,  the  j»recij)i- 
tate  washed  with  2  per  cent,  suljihuric  acid,  and  the  alkaloids  ]»recipi- 
tatc'd  from  the  filtrate  with  sodium  hydrate.  After  standing  for  24 
hours,  the  ])recipitated  alkaloids  are  filtered  off,  washed,  and  the 
filtrate  exhausted  hy  shaking  with  ether.  The  alkaloids  in  the  pre- 
^apitite,  and  those  from  the  ethereal  extract,  are  dissolved  in  hydro¬ 
chloric  acid,  and  the  separation  of  the  individual  alkaloids  effected  hy 
treatment  Avith  solution  of  sodio-potassium  tartrate,  on  the  princi})le 
that  cinchonidine  tartrate  is  almost  insoluhle  ;  quinine  tartrate  solu- 
hle  in  1,500  j)arts,  chinidine  tartrate  in  ;t0  parts,  and  cinchonine  tar¬ 
trate  in  about  *45  parts  of  the  ]i(|uid  in  question.  The  solution,  there¬ 
fore,  retains  hut  traces  of  the  two  first-named  alkaloids,  the  whole  of 
the  last  two,  an  amorplious  alkaloid  and  chinamine.  Cdiinidine 
is  readily  separable  from  cinchonine  hy  potassium  iodide,  as  the 
hydi-iodate  of  the  latter  is  readily  soluble  in  water  and  alcohol.  The 
solution  containing  the  cinchonine  and  the  amorphous  alkaloid,  is 
ju’oeipitated  with  sodium  hydrate,  and  the  dried  and  weighed  mixture 
of  alkaloids  exliausted  with  40  per  cent,  alcohol,  which  dissolves  the 
amorphous  alkaloid,  leaving  the  ciiK'honine.  The  cinchonidine  is  sepa¬ 
rated  from  the  quinine  hy  taking  advantage  of  the  difference  in  the 
solubility  of  the  two  alkaloids  in  ether  (1  part  cinchonidine  recpiires  170 
j)arts  of  ether).  The  <]uinine  is  freed  from  the  last  portions  of  cinchoni¬ 
dine,  hy  conversion  into  sulphate  and  crystallization.  The  sulphate 
is  dried  at  120°  and  weighed  ;  it  contains  8(5. 8(3  per  cent,  of  pure 
(piinine.  The  author’s  experience  leads  to  the  ca)nchision,  that  in 
s))ite  of  the  favorable  results  obtained  hy  Moens  on  the  Java  hark, 
the  method  in  its  ])resent  form  is  not  sufficiently  exact  in  other 
cases,  and  that  further  imj)rovements  are  needed  before  it  can  he  con- 
si<lered  as  generally  aj)plicahle  to  the  analysis  of  Peruvian  harks. 

\V.  ChiANDKEK  RoliKHTs,  C.  R.  Adlkk  Whight  aiid  A.  P.  Luff 
((’hem.  News,  40,  04)  have  re})orted,  as  committee  of  the  Ih’itish 
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Association  for  the  Advancement  of  Science,  on  the  chemistry  of  some 
of  the  lesser -h no wn  alkaloids,  especially  veratrm  and  bebeerine.  The 
following^  are  among:  the  more  interesting:  results  obtained  :  the 
materials  experimented  on  were  Veratrum  cdbum,  and  V.  viride. 
The  materials  were  percolated  with  alcohol  acidulated  with  tar¬ 
taric  acid.  The  residue  of  evaporation  is  diluted  with  water  and 
filtered  to  separate  resin,  rendered  alkaline,  shaken  out  with  a  large 
volume  of  ether,  the  bases  removed  from  the  ether  with  tartaric  acid 
and  purified  by  repetition  of  the  treatment.  A  certain  amount  of 
flocculent  alkaloidal  matter  was  in  each  case  left  by  the  ether  ;  this 
was  termed  pseadojervine.  By  treatment  of  the  tartrates  with  soda 
and  about  an  equal  bulk  of  ether,  there  was  left  undissolved,  from 
album,  pseudojervine  with  a  little  jervine,  and  a  large  quantity  of 
uncrystallizable  base,  sparingly  soluble  in  ether,  to  which  the  name 
veratralbhie  was  given  ;  this  base  is  not  present  in  any  considerable 
proportion  in  T"  viride  roots.  The  second  ethereal  solutions  obtained 
as  above,  deposited  crystals  of  jervine  and  a  little  of  a  new  base, 
rubijervme.  The  mother  liquors  from  these  crystals  gave  dry, 
varnish-like  residues  ;  that  from  V.  cdbiim  consisted  essentially  of 
veratralbine  with  a  minute  quantity  of  an  alkaloid  yielding  veratric 
acid  on  saponification  with  alcoholic  potassa,  presumably  veratrine, 
such  as  was  extracted  by  the  committee  last  year  from  sabidilla 
seeds,  being  powerfully  sternutatory  (neither  jervine,  pseudojervine, 
rubijervine,  nor  veratralbine,  produce  sneezing).  The  product  from 
T’i  viride  roots  was  powerfully  sternutatory,  and  consisted  almost 
wholly  of  cevadine  (the  second  crystallizable  alkaloid  from  To  sabidilla 
seeds).  The  quantities  of  alkaloids  extracted  from  1  kilo  of  each 
root  was  : 


V.  album. 

Y.  viride. 

Jervine 

1.30  grm. 

0.20  grm. 

Pseudojervine 

0.40  “ 

0.15  “ 

Rubijervine 

0.25  “ 

0.02  “ 

Veratralbine 

•  2.20  “ 

trace 

Veratrine 

0.05  “ 

trace 

Cevadine 

absent  (?) 

0.43  “ 

The  following  are  the  chief  characteristics  of  the  new  alkaloids  : 

Jervine,  crystallized=C26H37]Si03,  2H2O,  becomes  anhydrous  at  100° 
C. ;  melting  point,  237° — 239°(corr.);  sulphatealmost  insoluble;  nitrate 
and  hydrochlorate  sparingly  soluble  ;  with  strong  sulphuric  acid 
dissolves  slowly  to  a  yellow  liquid,  quickly  darkening  to  greenish- 
brown,  and  becoming  fine  green  by  absorption  of  water  from  the  air  ; 
not  sternutatory  nor  saponifiable. 


r  ” 
.).) 
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I*sruti<>Jrrr}m’^  crystalli/cs  aiili y<lroiis,  r(-*H('iii]>lc*s  jci'- 

vitK*  ;  melts  at  20!)°  (eon’.);  sulphate  erystaHizal)le,  soliihle  in  water, 
i‘sj)eeially  when  hot  ;  hydroehlorate  sparini^Iy  solulile  liot  or  eohl,  if 
fr(*e  hy«lroehloiie  acid  is  absent  ;  with  siilphnri(r  acid  same  reactions 
as  jervine  ;  not  st (*rnntatory  nor  saponiliahle. 

Ili(h!ji'rri)H\  erystalli/es  anliydi’ons,  ( '-^l  I4;{N( i’eseml)les  jc'rvine; 
melt  ing  point,  2:0)°  (eoi-r.);  snlplnite  and  hydi’oeldoi’ate  crystallizahle; 
readily  soluble  in  watei’,  especially  if  warm  ;  with  strong  sulphuric 
a(rKl,  yellow  solution,  changing  to  brownish-yellow,  browriish-orange, 
brownish-blood-red,  and  ultimately  brownish-|>urple,  by  absorption  of 
moisture  ;  by  cautious  dilution  with  water,  the  bi’ownish-blood-red 
solution  becomes  successively  ci’iinson,  purple,  dark  lavemler,  dark 
violet,  light  indigo;  neither  sternutatory  nor  saponifiable. 

Vti'dtralhute^  amoi’phous;  appi’oximately  no  crystalli/- 

able  salts  yet  obtained;  with  sulphuric;  acid,  a  yellow  rnpiid,  changing 
to  brownish-oi'ange  and  brownish-blood-red,  with  sti’ong  green  tluor- 
escence,  resembling  cevadine  which  only  diffei’s  in  giving  clearer 
tints;  a  crimson-magenta  licpiid  of  beautiful  and  })ermanent  shade 
being  ])roduced  by  absorption  of  a  trace  of  moistui’c  ;  veratrine  (of 
Couerbe)  gives  ])recisely  the  same  colors  as  cevadine,  but  the  dark 
red  solution  does  not  fluoresce  before  the  crimson  tint  aj)pears 
through  absorption  of  moisture.  Veratralbine  is  not  stei’iiutatory 
noi’  saponifiable. 


IV.  SFFCIAL  METHODS  OF  TOXlCOLOdlC  AE  AND  CH  EM  ICO-LE(i  AL  INVES- 

I'KiATION. 

F.  Selmi  (Monit.  Scientif.  [3  Ser.  ],  8,  499,  through  Zeitschr.  f. 
anal,  (diem.,  l8,  oOG)  has  made  an  extended  series  of  investigations 
on  the  nlkdhmU  foHiid  in  the  hn.nnin  cddaner,  and  their  importance 
in  toxicology.  The  author  finds  that  : 

1.  From  animal  substances,  in  a  state  of  greater  or  less  putrescence, 
substances  may  be  extracted  which  })ossess  the  character  of  alkaloids, 
and  show  the  usual  reactions  of  the  vegetable  alkaloids  ;  some  of 
them  have  a  reducing  action,  especially  on  iodic  acid,  gold  trichloride, 
etc. 

2.  Several  volatile  and  non-volatile  alkaloids  are  formed  from 
putrescent  animal  substances  ;  some  are  soluble  in  ether,  others  in 
amvlic  alcohol,  and  not  in  ether  ;  others  insoluble  in  both  of  these 
li((uids. 

9.  The  non-volatile  alkaloids  give  precipitates  M’ith  nearly  all  the 
general  alkaloid  reagents  ;  some  are  preci])itated  by  j)latinic  chloride, 
by  potassio-argentic  cyanide,  and  by  potassium  })yrochroniate. 
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4.  These  alkaloids  may  give,  with  per-iodic  acid,  crystallized  com¬ 
pounds,  frequently  similar  to  those  afforded  by  the  vegetable  alkaloids. 

5.  They  show  the  following  color  reactions  :  with  dilute  sul¬ 
phuric  acid,  red- violet  ;  with  hydrochloric  and  sulphuric  acids,  and 
warming,  red-violet  ;  with  sulphuric  acid  and  bromine-water,  a  more 
or  less  distinct  red  color,  which  gradually  disappears  ;  warmed  with 
nitric  acid,  and  afterwards  treated  with  potassium  hydrate,  golden- 
yellow  ;  with  iodic  and  sulphuric  acids,  and  sodium  acid  carbonate, 
more  or  less  distinct  rose-violet. 

6.  They  oxidize  readily,  and  decompose  in  the  air,  turning  brown; 
some  possess  the  odor  of  urine,  others  an  odor  similar  to  coniine,  or 
certain  flowers. 

7.  They  possess  frequently  a  piquant  taste,  and  exert  a  benumb¬ 
ing  effect  on  the  tongue,  which  is  more  or  less  persistent  ;  they  often 
taste  bitter. 

8.  Of  those  soluble  in  ether,  and  those  insoluble  therein  and 
soluble  in  amylic  alcohol,  some  do  not  affect  the  animal  organism  ; 
others  are  very  energetic  poisons. 

9.  d'he  poisonous  symptoms  are,  transitory  dilation  of  the  pupil, 
weak  and  irregular  pulse,  convulsive  movements,  retreat  of  blood 
from  the  heart,  with  strong  contraction  of  the  latter  after  death. 

F.  Selmi  (Accad.  d.  Lincei,  3,  through  Berk  Ber.,  12,  1,699) 
recommends  the  following  modification  of  iSchneider'' s  process  for 
the  separation  of  arsenic  in  toxicological  investigations :  three 
parts  of  the  substance  under  examination  are  heated  with  four  parts 
of  80  per  cent,  sulphuric  acid,  in  a  retort  in  the  oil-bath,  to  130°,  and 
finallv  to  150°  C.,  and  a  stream  of  washed  hydrochloric  acid  conducted 
through  the  mass.  Only  arsenious  chloride  condenses  in  the  receiver, 
the  antimony  and  othei'  metals  being  retained  in  the  retort.  In  the 
decomposition  of  arseniuretted  hydrogen,  the  author  uses  a  tube  of 
only  4  to  5  m.m.  width,  which  is  heated  to  redness  for  the  length  of  at 
least  25  c.m.  The  author  has  thus  obtained  an  arsenic  ring  from 
oidy  TWO  mgrm  of  arsenious  acid.  By  reducing,  under  precisely  equal 
conditions,  the  different  fractions  of  a  millegramme  of  arsenious  acid, 
the  author  has  prepared  a  scale  of  arsenical  mirrors,  by  means  of  which 
an  a])proximate  quantitative  estimation  of  minute  quantities  of  arsenic 
mav  be  made.  The  original  memoir  is  stated  to  be  rich  in  the  results 
of  practical  experience. 

J.  Gfareschi  (Accad.  d.  Lincei,  3,  through  Berl.  Ber.,  I2, 
1,699)  has  investigated  the  oxidation  of  thialdine  and  similar  bodies, 
icith  nitric  acid,  and  finds  that  hydrocyanic  acid  is  formed,  as  he  had 


jn’oviously  fouixl  to  be  the  case  wlien  potassium  permanganate  was 
used;  tlie  sul j)lio(ryanateH  and  mustard  oils  also  furnish  hydnxryanic 
acid  by  oxidation. 

1\  C.  PLU(i(iK  (Zeitschr.  f.  anal,  (’hem.,  l8,  408)  has  in vestigat(*d 
the  subject  of  the  deconi])<)slti()n  of  niercnrle  ct/anide  hi/  dilute 
and  the  hifJnenre  of  tiodinin  chloride  thereon.  It  is  generally  stated 
in  the  text  books  on  toxicology,  that  mercuric,  cyanide  is  not  readily 
decomj)osed  by  dilute  acids,  and  that  hydrocyanic  acid  cannot  be 
obtained  by  distilling  substances  containing  mercuric  cyanide  with 
acids.  The  author,  however,  obtained  distinct  reactions  from  the 
distillate  from  a  mixture  of  food-pulp  and  tartaric  acid  containing 
mercuric  cyanide,  which  led  to  an  investigation  of  the  circumstances 
under  which  the  decomposition  of  the  latter  substance  was  effected. 
By  distillation  of  solutions  of  25  grins  mercuric  cyanide  in  125  c.c.  of 
water,  with  small  quantities  of  sulphuric,  tartaric  and  oxalic  acids, 
until  four-fifths  of  the  liquid  had  passed  over,  the  autlior  obtained 
from  1  to  5  per  cent,  of  the  amount  of  hydrocyanic  acid  taken.  AVhen 
hydi’ochloric  acid  was  used,  as  much  as  78.89  per  cent,  of  the  hydrocy¬ 
anic  acid  was  olitained  from  the  distillate.  When  a  mixture  of  sodium 
chloride  and  oxalic  acid  was  taken,  the  yield  was  46.0  percent.  This 
latter  mixture  leaves  the  residue  of  the  operation  in  a  suitable  state  for 
further  investigation,  which  is  not  the  case  when,  even  dilute,  hydro¬ 
chloric  acid  is  used.  23.9  per  cent,  of  the  hydrocyanic  acid  originally 
present  comes  over  in  the  first  one-fifth  of  the  distillate.  The  author’s 
experiments  show  that  a  solution  containing  but  ^omyof  hydrocyanic 
acid  will  yield,  by  distillation  with  sodium  chloride  and  oxalic  acid, 
a  solution  in  which  uncontrovertible  traces  of  hydrocyanic  acid  may 
be  detected. 


Waltiiek  IIempel  (Zeitschr.  f.  anal.  Chem.,  l8,  399)  communicates 
a  very  interesting  paper  on  the  limits  to  the  detection  of  carbonic  oxide. 
The  method  of  II.  W.  Vogel  (Berk  Ber,,  lO,  794,  and  II,  235)  j)os- 
sesses  over  that  with  sodio-palladous  chloride,  and  that  with  cuprous 
chloride,  the  advantages  that  it  is  not  influenced  by  the  presence  of 
hydrocarbons,  or  of  oxygen.  It  consists  in  introducing  into  a  100  c.c. 
flask,  filled  with  the  air  under  examination,  2  to  3  c.c.  of  blood,  pre¬ 
viously  diluted  with  water  to  the  extent  that  it  only  shows  a  reddish 
tinge,  but  still  shows  in  a  test-tube  the  ordinary  sj)ectral  absorption 
bands.  If  carbonic  oxide  be  present,  the  blood  at  once  shows  a 
change  to  a  rose  color  and,  on  the  addition  of  a  few  drops  of  strong 
ammonium  sulphide,  the  absorption  bands  do  not  change,  whereas  in 
blood  free  from  carbonic  oxide,  they  are,  under  these  circumstances. 
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replaced  by  a  broad  band  with  indistinct  boundaries.  Yogel  states 
that  the  limit  of  delicacy,  by  this  method,  is  0.25  per  cent.  The 
author  has  succeeded  in  greatly  increasing  the  delicacy  of  the  reaction, 
by  causing  the  air  under  examination  to  be  first  respired  by  a  mouse, 
and  then  testins^  the  blood  obtained  from  the  animal.  The  mouse  was 
enclosed  in  a  cage,  made  by  placing  two  glass  funnels  base  to  base, 
and  coYcring  the  line  of  junction  with  a  rubber  band.  The  air  to  be 
tested  was  caused  to  pass  through  the  apparatus  at  the  rate  of  ten 
liters  in  one  to  two  hours  (the  gas  issuing  from  the  apparatus  contained 
then  from  0.3  to  2.8  per  cent,  carbon  dioxide,  rarely,  howexer,  aboxe 
1  per  cent.,  resulting  from  the  respiration  of  the  animal).  The 
mouse  was  killed  by  immersing  the  funnels  in  water,  and  the  blood 
taken  from  the  neii^hborhood  of  the  heart  for  examination.  The 
animals  were  subjected  to  the  action  of  air  containing  quantities  of 
carbonic  oxide,  increasing  progressively  from  0.022  per  cent,  to  2.0 
per  cent.  Slight  symptoms  of  poisoning,  accompanied  with  difficulty 
in  breathing,  were  first  noticed,  after  half  an  hour’s  exposure  to  air 
containing  0.067  per  cent,  of  carbonic  oxide.  After  three  hours  expos¬ 
ure,  the  blood  gave  a  distinct  carbonic  oxide  reaction.  The  same 
reaction  was  obtained  from  a  tube  containing  fresh  blood,  diluted 
according  to  Vogel’s  directions,  and  through  which  the  air  was 
passed  before  entering  the  apparatus.  In  another  experiment,  with 
air  containing  0.127  per  cent,  of  carbonic  oxide,  strong  symptoms  of 
poisoning  ensued  in  seven  minutes;  after  two  houi-s,  a  carbonic  oxide 
reaction  was  obtained  from  the  blood  of  the  animal,  as  well  as  from 
that  in  the  tube.  In  another  experiment,  with  air  containing  2.9  per 
cent,  carbonic  oxide,  the  animal  died  in  convulsions  in  one  to  two 
minutes.  The  blood  showed  a  strong,  carbonic  oxide  reaction.  The 
author  concludes  : 

1.  That  by  the  employment  of  a  volume  of  air  of  at  least  ten 
liters,  0.05  per  cent,  of  carbonic  acid  admits  of  certain  detection, 
both  in  the  dilute  blood,  and  in  that  of  the  animal. 

2.  That  the  limits  of  delicacy  are,  with  the  mouse,  0.03  per  cent., 
with  the  diluted  blood,  0,05  per  cent. 

3.  That  symptoms  of  poisoning  commence  to  make  themselves 
ap])arent  when  the  percentage  reaches  or  exceeds  0.05. 

Longuet  (Pharm.  Centralhalle,  19,  395,  through  Zeitschr.  f.  anal. 
Chem.,  18,  507)  describes  the  following  method  for  the  examination 
<pf  spots  supposed  to  hare  been  formed  by  the  spermatic  fluid,  whereby 
the  nature  of  even  old  spots  may  be  ascertained  : 

1.  There  is  cut  from  the  fabric  a  small  square,  in  the  middle  of 
which  the  spot  should,  if  possible,  be  situated. 
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2.  '^riiis  j)iece  is  ))l;icc‘(l  in  distilled  water,  which  contains  five  to 
six  drops  of  aninioniaeal  earniine  solution  to  each  five  grins  of  liquid. 

3.  The  piece  is  allowed  to  remain  immersed  for  thirty-six  to 
forty-eight  hours;  longer  immersion  does  no  harm. 

4.  The  fabric  is  carefully  pulled  ajiart,  thread  by  thread. 

5.  The  ravelings  are  moistened  with  glycerine,  and  examined, 
each  separately,  under  a  magnifying  {lowerof  five  hundred  diameters. 

If  the  spermatic  fluid  is  present,  there  will  be  seen  around  the 
colorless,  strongly  refracting  vegetable  fibres,  groups  of  spermato- 
zoids,  of  which  the  heads  appear  bright  red,  while  the  tails  are  un¬ 
colored. 


V.  SPECIAL  METHODS  OF  TECHNICAL  ANALYSIS. 

J.  Fp:ls  (Dingl.  polytech.  Journ.,  224,  86,  through  Zeitschr.  f. 
anal.  Chem.,  18,  498)  has  subjected  to  a  comparative  investigation 
the  following  methods  for  the  disintegration  and  solution  of  chromic 
iron,  in  order  to  ascertain  the  advantages,  if  any,  which  the  more 
modern  possess  over  the  older  methods  : 

1.  P.  Hart  (Journ.  f.  prakt.  Chem.,  67,  320)  directs  to  bring  into 
melted  borax  one-eighth  of  its  weight  of  the  finely  powdered  ore  ; 
stir  the  mixture,  and  maintain  the  platinum  crucible  for  one-half 
hour,  at  a  light,  red  heat  ;  sodium  carbonate  is  then  added,  as  long 
as  effervescence  is  produced,  and  then  three  times  the  weight  of  the 
ore,  of  a  mixture  of  equal  parts  of  nitre  and  sodium  carbonate,  stirr¬ 
ing  well  with  the  platinum  wire.  After  a  few  minutes  melting,  the 
whole  of  the  chromic  oxide  is  transformed  into  chromic  acid.  The 
uuthor  obtained  satisfactory  results  with  this  method,  but  finds  it 
tedious,  and  leading  easily  to  mechanical  loss. 

2.  F.  Calvert  (Dingl.  polytechn.  Journ.,  125?  466)  directs  to  mix 
the  finely  powdered  ore  with  three  to  four  times  its  weight  of  soda  lime, 
then  to  add  to  the  mixture  one-quarter  of  its  weight  of  sodium  nitrate, 
and  heat  to  redness  for  two  hours.  The  heating  must  be  conducted  in 
a  porcelain,  not  a  platinum,  crucible,  but  where  chromium  is  the  only 
element  to  be  determined,  the  results  are  satisfactory,  es})ecially  as 
the  decomposition  does  not  require  the  blast  lamp. 

3.  The  method  of  J.  Blodgett  Britton  (Zeitschr.  f.  anal.*  Chem., 
9,  487)  is  rajiid  and  sure,  and  deserves  the  greatest  attention  of 
analytical  chemists. 

4.  The  method  of  F.  II.  Storer  (idem,  9,  71  and  108)  is  not  to 
be  recommended  for  technical  use,  as  it  yields  the  chromium  in  the 
state  of  nitrate,  in  which  it  cannot  be  determined  volumetrically. 
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5.  The  method  of  A.  Mitscherlich  and  F.  C.  Phillips  (idem,  12, 
189)  is  too  complicated, 

6.  H.  Hager  (Untersiichungen,  i,  163)  places  a  mixture  of  one 
part  of  mineral  with  three  parts  sodium  fluoride  in  a  graphite  crucible, 
covers  the  mixture  with  twelve  parts  potassium  bisulphate,  and  heats; 
after  flve  to  six  minutes,  during  which  the  mass  boils  up,  the  decompo¬ 
sition  is  complete.  Fels  finds  these  statements  completely  confirmed; 
he  recommends  that  the  mixture  should  be  cautiously  warmed  in  a 
platinum  crucible,  anel  the  heat  raised  as  the  foaming  moderates  ;  the 
mass  flows  quietly  in  five  or  six  minutes  and,  after  five  minutes  more, 
becomes  thick,  which  the  author  considers  the  sign  of  the  termination 
of  the  reaction.  The  screen  mass  contains  chromium  fluoride  which 
the  author  prefers  to  convert  to  chromic  acid  by  cooling,  gradually 
adding  potassium  chlorate,  and  heating  anew  for  a  few  minutes. 

7.  The  method  of  W.  Dittmar  (idem,  i8,  T26,  and  this  Journal, 
I,  104)  requires  the  blast  lamp  (twenty  minutes  suflice  for  0.5  grm  ore) 
for  the  attainment  of  perfect  decomposition.  The  author  specially 
recommends  it,  together  with  that  of  Britton. 

8.  The  method  of  R.  Kayser  (idem,  15,  187)  permits  the  attain¬ 
ment  of  complete  decomposition. 

9.  The  same  is  also  true  of  the  method  of  J.  Clouet  (idem,  17, 
249),  but  it  is  tedious  and  disagreeable. 

On  the  whole,  the  author  gives  the  preference  to  the  methods  of 
Calvert,  Britton  and  Dittmar,  for  technical  use. 

JoH.  Stingl  (Oesterr.  Gewerkszeitung,  1878,  I  and  2,  and  Zeit- 
schr.  f.  d.  gesammte  Thonwaarenindustrie,  3,  86,  through  Zeitschr. 
f.  anal.  Chem.,  18,  501),  in  an  extended  work  on  lime  and  its  use  in 
mortar,  gives  the  following  method  for  the  technical  valuation  of 
eiuick-lime :  the  numerical  expression  for  the  value  of  the  lime  is 
derived  from  the  followino’  factors  : 

O 

1.  The  weight  of  water  which  a  weighed  quantity  of  quick-lime 
(the  density  of  the  latter  being  assumed  to  be  2.3)  will  take  up,  while 
still  furnishing  a  paste  of  such  consistence  that  a  glass  rod  will  stand 
upright  therein. 

2.  The  density  of  the  paste. 

From  these  data  the  increase  in  volume  of  the  lime  by  hydration, 
and  hence  its  capacity  for  taking  up  water,  may  be  easily  derived. 
The  author  proceeds  as  follows  : 

50  grins  lime  are  gradually  mixed  with  water  in  a  750  c.c.  beaker, 
until  a  paste  of  the  above  character  is  attained.  By  subtraction  of 
the  weight  of  the  beaker  and  the  lime  from  the  weight  of  the  beaker 
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the*  |);ist(*,  tin*  weight  of  ihe  wator  adde*!  is  ascertaiiitMl.  'I'lie 
density  is  detennincMl  as  follows  :  a  wooden  er(>ss  with  a  wire 
project inij^  from  its  centre  is  plaee(l,  with  the  wire  pointin<jj  per¬ 
pendicularly  downwai’ds,  on  top  of  a  7o()  c.c.  l>eaker,  and  the  weiglit 
of  the  wliole  (<'/)  noted.  d"he  l>eak(U’  is  then  filled  with  water  until 
the  surface  of  tlie  latter  just  touches  the  ]»oint  of  the  wire,  and 
the  weight  {b)  again  noted.  The  heaker  is  then  emptie<l,  wiped 
carefully  dry,  and  the  paste  of  lime  and  water  poured  in  cautiously 
with  the  help  of  a  glass  rod,  until  the  (horizontal)  surface  touches 
the  wire,  and  the  weight  (c)  noted,  ddien  the  weight  of  the  water 
will  he  h  —  (i  =  w,  that  of  the  paste,  c  —  fi  =k^  and  the  density  of 

the  latter,  — =  d.  If  we  let  ]*  represent  the  weight  of  the  water 

w 

taken  to  form  the  j>aste  with  the  fifty  grins  of  lime,  and  I ’"the  volume 
of  the  juiste  yielded  hy  the  latter,  we  have: 

P 


V= 


d 


A.  Rollet  (Dingl.  polytechn.  Journ.,  233,  124)  describes  the 
method  for  the  determination  of  sidphur  in  the  products  of  the  iron 
industrip  ores  and  fuel,  which  has,  for  the  past  two  years,  been  in  use, 
with  highly  satisfactory  residts,  at  the  works  at  Cruzot  (France). 
The  methods  hitherto  in  general  use  for  the  determination  of  sulphur 
in  iron,  etc.,  are  based  on  the  solution  of  the  metal  in  a  non-oxidizing 
acid,  and  the  transformation  of  the  hydrogen  sulphide  in  the  evolve<l 
gases  into  other  forms,  in  which  the  sulphur  can  be  weighed  or  other¬ 
wise  estimated.  Whatever  may  be  the  reliability  of  the  method 
with  metals  free  from  carbon,  it  is,  in  the  case  of  substances  rich  in 
the  latter,  subject  to  serious  errors  due  to  the  formation  of  suljihu- 
retted  carbon  compounds  which  do  not  afford  sul})hides  with  metallic 
salts.  Thus  it  commonly  happens,  that  in  cast  iron  a  smaller  jiei- 
centage  of  sulphur  is  found  than  in  the  steel  made  therefrom,  and, 
in  general,  the  richer  the  substance  analyzed,  in  carbon,  the  smaller 
will  be  the  })roportion  of  the  true  percentage  of  sulphur  found  by 
the  foregoing  methods.  The  method  described  bv  the  author  is 
based  on  the  convei’sion  of  the  sul])hur  to  hydrogen  sulphid(‘,  by 
heating  the  substance  to  redness  in  a  current  of  three-cpiarter  hydro¬ 
gen  and  one-(piarter  carbonic  acid,  passing  the  resulting  gas  through 
a  dilute  solution  of  silver  nitrate,  and  weighing  the  silver  sul})hide 
thus  j)roduced.  While  the  desulphurization  of  rolled  iron  proceeds 
with  rapidity  and  completeness,  in  a  cun-ent  of  pure  hydrogen,  the 
action  in  the  case  of  irons  richer  in  carbon  is  slower  in  proportion  to 
the  amount  of  the  latter,  and  is  only  comjilete  after  the  carbon  has 
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been  carried  off  by  tbe  hydrogen.  The  sulphur  in  ores,  slags,  lime¬ 
stones,  etc.,  is  not  completely  transformed.  The  addition  of  carbonic 
acid  causes  a  complete  desulphurization  in  a  very  short  time,  without 
danger  of  decomposition  or  oxidation  of  the  hydrogen  sulphide 
formed.  The  carbon  is  either  completely  burned  off,  as  in  the  case  of 
coal,  coke,  etc.,  or,  almost  so,  as  in  the  case  of  iron  and  steel.  In  the 
case  of  very  rich  sulphurets,  but  a  small  portion  of  substance  should 
be  taken.  The  hydrogen  used  is  generated  from  pure  zinc  and  dilute 
sulphuric  acid  ;  the  carbonic  acid,  from  marble  and  very  dilute  hydro¬ 
chloric  acid.  The  carbonic  acid  is  washed  with  lead  acetate,  and 
then  enters  a  washing-bottle  containing  silver  nitrate,  where  it  mixes 
with  the  hydrooren  ;  the  mixture  beinor  carried  throujyh  a  wash-bottle 
containing  pure  water,  and  then  through  the  porcelain  tube  contain- 
ins:  the  boat  with  the  substance  under  examination.  The  gaseous 
products  of  the  reaction  are  then  conducted  into  a  small  tlask,  where 
water  deposits,  and  then  into  the  silver  nitrate  solution  (sixteen  to 
eighteen  grms  to  one  liter  water,  neutralized  with  ammonia  and 
re-acidified  with  one  or  two  drops  of  nitric  acid).  In  the  analysis 
of  cast  iron,  iron  and  steel,  two  to  at  most  four  grms,  previously  pul¬ 
verized  to  pass  a  sieve  of  nine  hundred  meshes  to  the  square  centimeter, 
are  placed  in  a  platinum  or  porcelain  boat,  10  c.m.  long  and  15  m.m. 
wide,  and  the  latter  introduced  into  the.  porcelain  tube.  A  tolerably 
ra^  id  current  of  the  mixed  gases,  in  the  proportions  stated,  is  conducted 
through  the  apparatus  and,  after  the  air  has  been  expelled,  the  tube  is 
gradually  heated  to  redness.  At  the  end  of  two  to  two-and-a-half  hours, 
almost  all  the  sulphur  is  expelled  as  H2S,  and  it  is  only  necessary  to  heat 
half  an  hour  longer  to  insure  the  expulsion  of  the  last  ti’aces.  The  pre¬ 
cipitated  silver  sulphide  is  collected  on  a  double,  weighed  filter,  dried  at 
100°,  and  the  weight  estimated  from  the  difference  in  weight  of  the 
two  filters  ;  or  the  two  may  be  separately  burned,  and  the  difference 
in  weight  of  the  two  residues  of  metallic  silver  and  ash,  multiplied 
by  0.148,  to  obtain  the  corresponding  weight  of  sulphur.  If  the 
temperature  cannot  be  regulated  so  as  to  prevent  the  sintering  of  the 
substance  under  examination,  this  must  be  prevented  by  the  addition 
of  pure  alumina  (one  grin  to  two  grms  of  metal).  In  the  case  of 
ores  and  slags,  a  mixture  of  two  grms  alumina  to  four  grms  substance 
is  needed  to  prevent  sintering  in  the  case  of  the  more  fusible  sub¬ 
stances  ;  blast-furnace  slags  and  calcareous  and  siliceous  fluxes  require 
no  such  additions.  In  the  estimation  of  sulphur  in  coke,  0.5  grm 
substance,  mixed  with  0.2  grm  alumina,  is  sufficient.  In  the  case  of 
coal,  0.5  grm  is  sufficient,  but  it  is  best  to  fill  the  tube  behind  the 
boat  with  porcelain  fragments,  to  retain  the  tarry  ingredients,  and  at 


kKl'OK'r  ON  'I’llK 


IMfO(;iii:SS  OF  ANAFVTK’AI.  C'll  KMISTUY. 


tht*  cmmI  of  tli(*  ojXTjitioii,  to  lifilt  tills  part  strongly,  to  complete  the 
(leeomjiosition  of  tlie  latter,  lii  the  case  of  (/an(\s,  ^hey  are  mixed 
either  with  carbonic  acid  or  hydrogen,  according  to  their  rediicinjr  or 
oxidizing  character.  In  the  case  of  certain  ores  and  comhustihles, 
the  silver  sulphide  may  he  contaminated  with  silver  chloride  or 
cyanide;  it  may  then  he  j)Ui‘ified  hy  washing  with  weak  ammonia,  or 
may  he  reduced  in  hydrogen,  and  the  gas  conducted  into  ammoniacal 
silver  solution. 


A.  II.  Allfn  (Chem.  News,  40,  hio)  effects  the  estunathm  of 
nitroijen  in  nteel,  hy  dissolving  the  sample  in  hydrochloric  acid,  distill¬ 
ing  the  solution  with  excess  of  lime,  and  nesslerizing  the  distillate. 
The  results  of  re})eated  analyses  of  the  same  sample  gave  suhstanti- 
ally  accordant  results. 

A.  II.  Ali  .EN  (Chem.  News,  40,  65),  in  a  note  on  tJie  detenni nation 
of  silicon  in  iron  and  steel,  calls  attention  to  a  defect  in  the  method  of 
Thos,  M.  Drown  (Journ.  Franklin  Inst.,  107,  ‘^61  ;  Am.  Chem.  Journ., 
I,  417,  and  this  Journai.,  i,  371)  for  this  jmrpose.  According  to  the 
author,  the  light  floculent  residue  left  on  dissolving  siliceous  iron  in 
hydrochloric  or  sulphuric  acids,  consists  chiefly  of  a  lower  oxide  of 
silicon  (“Leukon”  of  Woehler),  the  formula  of  which  has  been 
variously  stated  at  2Si0IT20  and  SiOIIgO,  and  which,  on  ignition, 
gives  off  hydrogen  silicide,  which  latter  is  decomposed  in  its  turn, 
depositing  more  or  less  silicon.  He  states  that  flve  years  of  additional 
experience  have  resulted  in  strengthening  hisconfldence  in  the  method 
previously  published  by  him  (Chem.  News,  29,  91). 


C.  M.  Balling  (Oesterr.  Zeitschr.  f.  Berg-  u.  Iliittenwesen,  27,  27) 
communicates  the  results  of  his  experience  in  the  direct  determina¬ 
tion  of  silcer  in  galena,  hy  the  method  of  J.  Volhard  (“  Silbertitrir- 
methode  mit  Schwefelcyanammonium,”  Leipzig,  1878  ;  Journ.  f. 
prakt.  Chem.  [N.  F.],  9,  217  ;  Zeitschr.  f.  anal.  Chem.,  13,  171).  The 
author  recommends  to  intimately  mix  in  a  porcelain  mortar,  two  to  flve 
grins  (according  to  richness)  of  galena,  with  three  to  four  parts  of 
a  mixture  of  equal  parts  of  sodium  carbonate  and  potassium  nitrate. 
The  mixture  is  heated  to  melting  in  a  porcelain  crucible  over  the 
lam}),  and  stirred  well  with  a  glass  rod,  cooled,  and  crucible  and  con¬ 
tents  })laced  in  water  in  an  evaj)orating  dish.  When  the  mass  has 
softened,  the  crucible  is  removed  and  washe<l,  the  contents  of  the 
dish  heated,  the  acpieous  solution  filtered  off,  and  the  mass  on  the 
Alter  well  washed.  It  is  then  washed  back  into  the  dish,  })ure,  dilute, 
nitric  acid  added,  and  the  mixture  eva|)orated  to  dryness.  The  dry 
residue  is  dissolved  in  water  acidulated  with  nitric  acid,  warmed  over 
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a  lamp,  the  solution  filtered  into  a  flask,  and  the  residue  on  the  filter 
thoroughly  washed  with  hot  water.  To  the  filtrate,  when  cold,  ferric 
sulphate,  or  ferric  ammonium  alum,  is  added,  as  an  indicator,  and  the 
titration  conducted,  as  directed  by  Volhard.  The  sulphocyanide  is 
standardized  with  pure  silver,  so  that  1  c.c.  corresponds  to  0.001 
grm  silver.  Small  quantities  of  copper  do  not  affect  the  test.  The 
presence  of  iron,  in  considerable  quantity,  is  injurious,  as  it  makes 
the  solution  so  dark,  that  the  end  of  the  titration  becomes  difficult  of 
recognition.  Portions  of  five  grrns  each  of  pure  galena  gave  0.574, 
0.572,  0.574,  0.574  ;  portions  of  two  grms,  each  of  the  same,  gave 
0.575  and  0.575  per  cent,  of  silver  ;  the  fire  assay  gave  0.572  and 
0.578  per  cent.  Portions  of  two  grms  each  of  a  similar  galena 
yielded,  by  the  foregoi?ig  method,  0.565  and  0.560  per  cent.;  the  fire 
assay,  0.560  and  0.564  per  cent.  Two  grms  portions  of  a  third  sam¬ 
ple  yielded,  0.445  and  0.450  ;  by  fire  assay,  0.452  and  0.459.  The 
allowance  made  at  Przibrarn  for  errors  in  the  fire  assay  of  ores  con¬ 
taining  0.30  to  0.60  per  cent.,  is  0.03  per  cent.  It  is  evident,  there¬ 
fore,  that  the  errors  incident  to  the  method  just  described,  are  far 
within  the  limits  of  those  pertaining  to  the  dry  method.  The  method 
is  equally  exact  for  ores  of  every  degree  of  richness,  and  may  be 
carried  out  in  three  hours.  Volhard  has  indicated  the  modifications 
necessary  in  the  presence  of  larger  quantities  of  copper.  The  author 
has  found  no  means  of  counteracting  the  evils  of  the  presence  of 
larger  quantities  of  iron. 

Otto  Schott  (Zeitschr.  f.  anal.  Chem.,  l8,  443)  recommends  the 
following  method  for  the  determination  of  iodine  in  varec  {help): 
The  alkaline  iodides  therein  may  be  brought  into  solution  either  by 
extraction  of  the  collective  soluble  constituents  with  water,  or  by 
extraction  with  alcohol,  which  dissolves  the  iodides,  leaving  most  of 
the  other  salts  undissolved.  On  account  of  the  cost  of  alcohol,  the 
author  adopts  the  method  first  named.  25  to  50  grms  of  substance 
are  exhausted  with  water,  and  the  solution  brought  to  the  bulk  of  1 
liter,  100  c.c.  of  the  solution  are  acidified  with  a  few  drops  of  sulphuric 
acid,  and  allowed  to  stand,  warm,  for  twenty-four  hours,  to  remove  the 
hydrogen  sulphide,  evaporated  to  one-half  or  one-third,  passed  through 
a  small  filter,  and  the  latter  washed  with  the  least  possible  quantity 
of  water.  The  filtrate  is  placed  in  a  small,  plain  retort,  a  solution 
of  ferric  sulphate  or  ferric-ammonium  alum  added,  and  the  retort 
j)laced  with  the  neck  inclined  upward  at  an  angle  of  about  45"^; 
the  neck  is  connected  by  means  of  a  short  rubber  tube,  or  collar,  with 
a  wide  glass  tube  which  is  bent  downward  and  inserted  through  a 


cork  into  a  U-tiil>(‘,  the  bcMid  of  wliicli  is  with  a  solution  of 

potassiimi  iodide;  tlie  delivery  tube  dips  a  few  rnilleiiieters  beneath 
the  Hurlaee  of  tlie  solution,  ddie  U-tube  stands  in  a  beaker  of  eold 
water.  The  liquid  in  the  retort  is  heated  to  boilinjr  and,  after  ten  to 
fifteen  ininut(*s,  the  whole  of  the  iodine  will  usually  have  passed  over 
into  the  potassiimi  iodide  solution,  wherein  it  is  detennincd  by 
titration  with  sodium  hyjiosulphite,  using  stareh  solution  as  an  indi- 
eator.  It  must,  however,  never  be  omitted  to  test  the  solution  in  the 
retort  for  iodine,  by  shaking  with  a  little  (;arbon  disulphide  or  chloro¬ 
form,  after  the  distillation  is  finished,  for  a  prolonged  distillation  is 
often  necessary  to  insure  the  comjilete  expulsion  of  that  substance. 
A  sample  of  varec  from  Cudillero  (North  coast  of  8]jain),  which 
yielded  0.376  per  cent,  iodine  by  the  estimation  with  palladous  chloride, 
yielded  by  the  foregoing  method,  0.328,  0.338,  0.305  and  0.338  per 
cent.  Two  specimens  of  varec  which  were  cai’efully  prepared  in  tlie 
author’s  presence  at  Obinana,  yielded  :  1st,  1.701  and  1.676;  2nd, 
1.426  and  1.426  per  cent. 


II.  Pkecht  (Zeitschr.  f.  anal.  Chem.,  i8,  438)  has  devised  the 
following  method  for  the  volumetric  determination  of  magnesium : 
10  grins  of  the  substance  under  examination  are  dissolved  in  a  5()0 
c.c.  flask,  semi-normal  potassa  solution  is  added  in  quantity  more 
than  sufhcient  to  precipitate  all  the  magnesium  as  hydrate.  The  flask 
is  then  filled  to  the  mark,  well  shaken,  and  allowed  to  stand  for 
thirty  minutes  ;  by  this  time  the  precipitate  will  have  in  so  far  sub¬ 
sided,  that  50  c.c.  of  clear  liquid  can  be  removed  with  the  pipette, 
and  the  excess  of  potassa  therein  titrated  with  normal  sulphuric  acid. 
An  experiment,  conducted  in  the  foregoing  manner,  yielded  48.54, 
instead  of  48.78,  per  cent.  MgSO^.  A  specimen  of  kainite,  lv,S()4, 
MgSO^,  MgClg  6II2O,  gave,  by  the  foregoing  method,  16.32  MgO, 
and  by  the  pyrophosphate  method,  16.50.  According  to  Fresenius, 
one  part  MgO  dissolves  in  53,368  parts  of  water  ;  according  to  the 
author,  in  62,000;  hence,  the  50  c.c.  of  the  solution  used,  contained  0.8 
mgrm  =  0.08  per  cent.  iVIgO,  or  0.24  per  cent.  MgSOi,  which  should 
be  added  to  the  results  obtained  bv  titration.  The  error  induced  bv 
the  ])resence  of  the  preci})itate,  and  consequent  concentration  of  the 
solution,  is  also  negative,  and  amounts,  in  the  case  of  fifty  jier  cent. 
JNIgSO^  (in  the  substance),  to  0.08  per  cent,  of  MgSOi.  With  these 
corrections,  the  results  are  exact. 

E.  JilvLius  (Corr.-blatt  d.  Vereins  analytischer  Chemiker,  2,  11) 
recommends  a  vohunetric  method  for  the  determination  of  zinc  in 
potable  water,  based  on  the  conqiarison  of  the  turbidity  produced  by  a 
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solution  of  potassium  ferro-cyanide,  in  the  sample,  with  that  produced 
by  the  gradual  addition  of  a  standard  solution  of  zinc  sulphate  to  pure 
spring  water,  to  which  the  same  volume  of  ferro-cyanide  solution  had 
been  previously  added.  The  method  is  designed  simply  to  save  the 
trouble  involved  in  the  evaporation  of  the  several  liters  of  the  sam¬ 
ple,  required  by  the  methods  previously  in  use.  As  a  matter  of  gen¬ 
eral  interest,  .it  may  be  mentioned  that  the  author  found  0.49  grains 
of  zinc  oxide  to  the  gallon,  in  the  water  of  a  spring  at  Tuttendorf, 
which  had  been  used  by  the  population  for  drinking,  for  about  a  cen¬ 
tury.  This  is  in  manifest  contradiction  to  the  popular  prejudice  as 
to  the  injurious  effects  of  small  quantities  of  zinc  salts  in  food  or 
drink. 

F.  P.  Perkins  (Analyst,  4,  66)  recommends  the  following  mode 
of  conducting  the  ammonia  test  in  potable  waters:  Into  a  half  liter’ 
retort,  place  25  c.c.  of  a  solution  of  potassium  permanganate,  pre¬ 
pared  by  the  usual  formula  ;  add  100  c.c.  of  pure  water,  and  distil 
until  no  reaction  is  obtained  with  Xessler’s  test  in  the  distillate  ;  add 
then  250  c.c.  of  the  water  to  be  examined,  and  distil  again  until 
free  from  ammonia.  The  distillate  contains  albuminoid  and  free 
ammonia.  The  free  ammonia  alone  is  determined  in  another  250  c.c. 
of  the  water.  All  traces  of  ammonia  are  thus  expelled  from  the 
reagents,  and  results  attained,  as  near  perfection  as  the  process  will 
allow. 

Fausto  Sestini  (Le  Stazione  Sperimentale  Agrarie  Italiane,  1877, 
and  Landwirthschaftl.  Versuchsstationen,  23,  305,  through  Zeitschr. 
f.  anal.  Chem.,  18,  503)  has  investigated  the  subject  of  the  determina¬ 
tion  of  the  albuminoids  in  food  for  cattle.  It  is  well  known  that  the 
old  method  of  calculating  these  substances,  by  multiplying  by  6.25 
the  percentage  of  nitrogen  found  by  analysis,  is  very  inexact,  and 
that  the  different  parts  of  vegetables,  etc.,  contain  nitrogenous  sub¬ 
stances  which  have  nothing  in  common  with  the  albuminoids,  as  regards 
their  nutritious  properties.  Schulz  and  Ulrich  (Landw.  Versuchssta¬ 
tionen,  20,  193)  have,  for  instance,  shown,  that  in  the  beet  but  one- 
fifth  to  at  most  two-fifths  of  the  nitrogen  is  present  as  albuminoids. 
Church  (Agricultural  Student’s  Gazette,  I,  3),  therefore,  has  pro¬ 
posed  to  precipitate  the  albuminoids  with  phenol,  wash  the  mass 
well,  and  determine  the  albuminoid  nitrogen  in  the  residue.  The 
author  employs  the  following  method  which,  from  comparative 
experiments,  he  considers  to  be  superior  to  the  method  of  Church, 
and  to  that  of  Richard  Wagner  (Zeitschr.  f.  anal.  Chem.,  17,  515)  : 

The  hnelv  cut  materials  are  boiled  for  one  hour  with  water,, 
whereby  the  coagulable  albuminoids  are  coagulated  by  the  heat  at 


100°  C.  After  the  first  half  hour’s  hoiliiii^,  the  mass  is  aeiditied  to 
strons^  reaction  with  litmus  |)a|)er,  with  concentrated  lactic  acid, 
d’he  mass,  while  still  hot,  is  treated  with  neutral  lead  acetate,  which 
throws  down  the  non-coagulahlc  albuminoids.  It  is  then  filtered, 
the  residue  washed,  and  subjected  to  a  niti'ogen  determination. 
The  nitrogenous  substances  in  the  filtrate  are  also  determined,  and, 
finally,  the  total  nitrogen  in  the  original  substance,  as  a  control. 

J.  Cartkr  J^ell  (Analyst,  4,  12G)  has  an  interesting  j)aj>er  on  the 
subject  of  the  anahji^ia  of  Jloiir  and  f>read^  wherein  he  communicates 
the  results  of  numerous  analyses  made  during  the  j)ast  two  years. 
The  following  matters  are  of  special  interest  to  analytical  chemists  : 
The  author  finds  the  logwood  test  for  alum  to  answer  admirably,  if 
c<jnducted  as  follows:  16  grrns  of  freshly  cut  logwood  are  digested 
in  cold  “  methylated  spirit”  for  8  hours,  with  occasional  shaking;  the 
clear  solution  is  then  poured  off  for  use.  For  breads  10  grrns  of  the 
crumbs  are  placed  in  a  porcelain  dish,  and  a  mixture  of  90  c.c.  water, 
5  c.c.  logvvH)od  solution  and  5  c.c.  saturated  solution  of  ammonium 
carbonate,  poured  over  them.  The  bread  is  then  washed  and  dried. 
If  a  blue  lavender  color  remains,  the  author  always  finds  alum  to 
be  present.  ¥ov  flour,  10  grrns  are  mixed  with  10  c.c.  water,  1  c.c. 
logwood  and  1  c.c.  ammonium  carbonate;  if  the  Hour  is  pure,  a  ])inkish 
color  is  obtained;  if  alum  is  present,  the  pink  is  changed  to  lavender. 
The  author  has  thus  detected  as  little  as  three  grains  alum  to  the  four 


pound  loaf.  The  logwood  solution  will  keep  for  several  months. 
The  author  is  accustomed  in  his  bread  analyses,  to  deduct  ten  grains 
of  alum  from  the  total  quantity  calculated  from  the  phosphate  of 
alumina  found  in  a  four  pound  loaf,  before  using  the  quantity  of 
alumina  as  an  indication  of  addition  of  alum.  Of  one  hundred  samples 
of  pure  bread  analyzed  by  him,  but  one  gave  as  much  as  eleven  grains 
of  alum  to  the  four  pound  loaf. 


W.  C.  Young  (Analyst,  4,  6),  in  a  note  on  the  detection  of  alum 
bt  flour  by  the  loyicood  test,  finds  that  the  delicacy  and  certainty  of 
the  test  may  be  greatly  increased,  by  first  dissolving  the  flour  to  a  thin 
paste  in  boiling  water,  previous  to  adding  the  ammoniacal  logwood 
tincture;  a  bluish-grey  color  is  then  developed,  which  is  unmistakable, 
even  when  the  proportion  of  alum  does  not  exceed  five  grains  to  four 
pounds  of  flour. 

W.  W.  Stoddart  (Analyst,  4,  6)  employs  the  loywood  test  for 
alum  in,  breads  in  the  following  modification  suijgested  some  time 
since  by  oMr.  Horsley:  With  or  without  alum,  bread  is  colored  by 
decoction  of  logwood  of  a  strong  and  distinct  purple  color;  if,  however. 
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it  be  exposed  in  a  porcelain  capsule  to  the  atmosphere  for  a  few  hours, 
the  beautiful  color  disappears  if  alum  be  absent,  changing  to  a  dull 
brown;  if  alum  is  present,  a  conspicuous  and  beautiful  blue  is  the 
permanent  result.  The  logwood  used  must  be  freshly  cut,  and  kept 
in  a  stoppered  bottle,  secure  from  the  atmosphere.  The  decoction 
or  tincture  must  also  be  freshly  prepared.  A  few  crystals  of  fresh 
ha3matoxylin  give  the  same  result. 

J.  Koettstorfer  (Zeitschr.  f.  anal.  Chem.,  l8,  481)  gives  the 
continuation  of  his  investigation  on  his  )ietn  method  of  testing  hotter 
for  foreign  fatty  bodies  (idem,  l8,  199,  and  this  Journai.,  l,  859). 
The  author  has  examined  a  number  of  samples  of  commercial  butter 
and  butter-fat,  with  results  confirmatory  of  those  obtained  in  his 
previous  investigation.  He  finds,  however,  that  the  extreme  limit  for 
the  alkalimetric  titre  of  pure  butter,  must  lie  raised  from  282.4  to 
233.  The  titre  of  rancid  butter  is  lower  than  that  in  its  fresh  state, 
evidently  owing  to  the  volatilization  of  a  certain  proportion  of  the 
fatty  acids  thus  set  free,  the  difference  being,  in  two  cases,  1.5  and 
1.4  mgrrn.  The  author  recommends  the  following  method  for  the 
estimation  of  the  percentage  of  free  acid  in  butter  :  8  to  10  grms  of 
the  melted  and  filtered  sample  are  dissolved  in  ether  in  a  50  c.c.  flask 
(the  free  acid  which  commercial  ether  usually  contains  is  first  neutral¬ 
ized  by  adding  a  few  drops  of  an  alcoholic  solution  of  phenol 
phtalein  solution,  and  then,  drop  by  droj),  an  alcoholic  potassa  solu¬ 
tion,  until  a  permanent  violet  coloration  is  produced).  The  ethereal 
solution  of  the  fat  is  then  titrated  with  alcoholic  potassa.  The  titra¬ 
tion  of  thirty-three  samples  showed  the  percentage  of  free  acid  to 
range  from  1.0°  to  41.6°,  the  number  last  named  being  obtained  from 
a  rancid  fat,  liquid  at  10°  C.,  which  had  evidently  resulted  from  the 
separation,  by  crystallization,  of  the  solid,  fatty  acids  from  melted 
butter.  The  acidity  of  a  good  butter-fat  (butter,  melted,  and  then 
solidified  by  cooling)  should  not  exceed  8°. 

A.  H.  Allen  (Analyst,  4, 162)  communicates  the  following  sugges¬ 
tion  concerning  the  e3C2)ression  of  the  results  obtained  by  Koettstorfer"’ s 
method  of  butter  ancdysis:  The  author  proposes  that  instead  of 
expressing  the  results  of  the  titration  in  millegrammes  of  KHO  used 
per  gramme  of  fat,  they  should  be  expressed  by  figures  representing 
the  combining  equivalents  of  the  fats  present.  Thus:  56.1  parts  of 
KHO  will,  theoretically,  saponify  296.7  parts  tri-stearin;  292.0  parts 
tri-olein;  296.0  parts  tri-palmitin ;  or,  100.67  parts  tri-butyrin.  Koetts- 
torfer’s  results  can  be  translated  into  equivalents,  by  dividing  the 


inillc*ijjr;innn(*K  of  KIIO  into  tlic*  iiuml)er  50.1.  Thoy  thus  })ocorne  as 


follows  : 

]>(*t‘f  (Irippinjrs .  2H5.5 

C^)iimu‘rcial  tallow . 285.1 

Lard,  from  kidnoys .  280.5 

Lard,  from  uiismoktMl  bac'oii .  280.7 

(/ommercial  lard .  287.1 

Mutton  drij)|)ings .  284.8 


Avorai^t*  .  .  280.0 

Olivc'oil,  292.5;  colza  oil,  318.9;  buttCM*,  253.3  to  241.4;  the  average 
hei  ng  247.1.  Hence,  a  rise  of  0.39  in  the  equivalence  of  the  sain|)le 
re])i’esents  one  ])er  cent  of  probable  adulteration,  although  a  butter 
should  not  be  condemned  unless  its  ecjuivalent  exceeds  255. 

W.  (t.  Crook  (Analyst,  4,  111)  has  devised  a  new  metbod  of  dis- 
tita/uishuaj  butter  fro)n  some  other  fats.  Ten  grains  of  the  sample  to 
be  tested,  ])reviously  freed  from  water,  salt,  etc.,  by  melting  and 
filtration,  are  })laced  in  a  graduated  test  tube,  and  liquified  by  placing 
the  tube  in  water  at  150°  C. ;  add  then  thirty  minims  of  carbolic  acid 
(ojie  })ound  (^alveid’s  No.  2,  and  two  fluid  ounces  water),  shake  the 
mixture,  place  in  the  water-bath  until  transj)arent,  and  set  aside  for 
some  time.  Pure  butter  will  give  a  clear  solution;  with  beef,  mutton 
or  pork-fat,  two  layers  of  solution  are  formed.  In  the  case  of  beef- 
fat  the  lower  layer  is  about  49.7,  lai-d,  49.6,  mutton,  44.0  of  the  entire 
volume.  With  olive  oil  the  substratum  is  fifty  ])er  cent.  Castor  oil 
dissolves  coni})letely.  With  some  solid  fats,  not  likely  to  be  used 
fraudulently,  no  separation  takes  place.  A  minute  addition  of  alkinet 
root  will  render  the  reading  of  the  scale  extremely  distinct  bv  arti- 
ficial  light.  The  method  is  a  convenient  “  first  stej)  ”  in  butter  analysis. 


G.  W.  WiGNER  (Analyst,  4,  192)  has  carefully  tested  Koettstorf€r\^ 
method,  for  testhaj  butter  for  for eie/n  fats  (Zeitschr.  f.  anal.  Chem., 
18,  199,  and  this  Journai>,  l,  359),  and  finds  it  to  give  excellent  results. 
He  recommends  that  after  saponification,  the  soap  should  be  dissolved 
in  hot  water  and  titrated  hot;  the  point  of  neutralization  is  thus  more 
easily  observed. 

F.  P.  Perkins  (Analyst,  4,  142)  recommends  the  following  method 
for  the  auah/sis  <f  butter  fat :  One  to  two  gnus  of  butter-fat  are 
saponified  in  a  beaker  in  the  usual  way,  the  alcohol  expelled  by  lieat- 
imi,  RR<1  the  fatty  acids  liberated  by  adding  a  slight  excess  of  a  cold, 
saturated  solution  of  oxalic  acid.  The  licpiid  is  })assed  through  a 
small,  wet  filter,  the  insoluble  fatty  acids  washed  thorougly,  first  by 
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decantation  with  cold  water,  then  on  the  filter  with  hot  water.  The 
filtrate  is  brought,  with  water,  to  200  c.c.,  100  c.c.  distilled  to  dryness, 
in  a  small  retort,  and  the  distillate,  after  the  addition  of  a  few  drops 
of  litmus,  titrated  with  one-tenth  normal  KHO.  The  result  is  cal¬ 
culated  as  butyric  acid  on  100  s^rnis  fat.  The  insoluble  acids  are 
dissolved  in  hot  alcohol,  and  the  filter  washed  with  the  same  until 
the  acid  reaction  of  the  washings  disappears.  The  filtrate  is  made 
up  with  alcohol  to  100  c.c.,  and  50  c.c.  titrated  with  deci-normal 
alkali  and  acid,  as  a  preliminary  test.  The  remaining  50  c.c.  are  then 
carefully  titrated  to  the  same  color,  and  the  result  calculated  as 
stearic  acid  in  100  grins  fat.  The  results  obtained  on  two  samples  of 
purified  fat  from  good  farm  butter,  were  : 


T 

i. 

II. 

Butyric  acid . 

.  6.7 

6.8 

Stearic  “  . 

. 92.0 

91.7 

The  results  calculated  in  percentages  of  potassium  hydrate  agree 
closely  with  those  of  Koettstorfer  : 

Percentage  of  KHO. 


I. 

II. 

Volatile  fatty  acids . 

.  ..  4.31 

4.42 

Non-volatile  fattv  acids . 

.  .  .  18.14 

18.00 

- 

22.45 

22.42 

E.  Meissl  (Dingl.  polytechn.  Journ.,  233,  229)  communicates  the 
results  of  his  investigations  on  the  adulteration  of  commercial  hutter-fat, 
by  Reichert’s  modification  of  llehner’s  method  (Zeitschr.  f.  anal.  Chem,, 
18,  68,  and  this  Journal,  l,  86).  The  author  uses  the  following  mode 
of  conducting  the  examination:  five  grms  of  melted  and  filtered  fat  are 
saponified  with  two  grms  solid  potassium  hydrate  and  50  c.c.  seventy- 
five  per  cent,  alcohol,  in  a  200  c.c.  flask  on  the  water-bath,  and  the 
c/ct/r  soap  evaporated  until  the  alcohol  is  completely  expelled,  dissolved 
in  100  c.c.  water  and  decomposed  with  40  c.c.  dihite  (1:10)  sulphuric 
acid,  a  few  pieces  of  pumice  stone,  of  the  size  of  hemp  seed,  being 
added,  to  prevent  concussive  ebullition,  and  distilled  until  110  c.c. 
have  passed  over.  The  distillate  is  filtered  and  100  c.c.  titrated  with 
litmus  and  deci-normal  potassium  hydrate,  until  the  blue  color  does 
not  change  on  shaking.  The  percentage  of  pure  butter-fat  in  a  given 
sample  is  obtained  by  multiplying  by  3.875  the  number  of  c.c.  less  3, 
of  deci-normal  alkali  consumed  in  the  titration.  As  the  result  of 
some  eighty-four  determinations,  the  author  concludes  that  a  Imtter- 
fat,  the  distillate  of  which  requires  as  much  as,  or  more  than,  27  c.c. 
deci-normal  alkali,  must  unconditionally  be  declared  to  be  genuine; 
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oiH*  ()1‘  20  to  27  is  suspicious  ;  one  l)clow  20  c.c.  iu:iy  be  accej)te<l  as 
c(*rtaiiily  a<lultci-a((*<l.  He  recounuciids,  liowevcr,  that,  for  the  sake 
of  safely,  adulteration  not  exc(‘edin<^  ten  per  cent,  shouhl  l)e  disre- 
!2arde<l.  He  considers  tlie  forejj^oiui^  inetliod  to  l)e  one  of  the  most 
relial)Ie  at  our  disposal. 

\V.  H.  W  A'l'soN  ((’hem.  News,  40,  102),  in  a  note  on  tJ>e  dateotioit 
of  milk  that  fj*om  analyses  of  milk  obtained  from 

dilferent  dairies,  and  comparison  of  the  results  with  the  conditions 
(‘xistin<4*  as  to  character  and  (piantity  of  food,  idiosyncracies  of  the 
cows,  and  their  state  of  health  at  different  periods,  he  is  led  to  con- 
(dnde  that  the  present  limits  adopted  by  public  analysts  for  genuine 
milk,  should  be  reconsidered.  He  has  found  in  milk  from  healthy, 
well-fed  cows  as  little  as  10.5  per  cent,  of  total  solids,  and  8.5  to  0.0 
per  cent,  of  solids  other  than  fat. 

Fkskk  (Pharm.  Centi-alhalle,  19,  21,  through  Zeitschr.  f.  anal, 
(’hem.,  18,  492)  describes  his  patented  la(;tosco})e  for  tke  optical  e.sti- 
mation,  oft/te  fat  in,  milk.  The  instrument  is  a  cylindrical  vessel  of 
something  over  100  c.c,  capacity.  The  lower  extremity  is  narrowed 
and  contains  a  scale  on  a  milk-glass  rod.  4  c.c.  of  the  milk  are  intro¬ 
duced  and  water  added,  with  continual  sliaking,  until  the  milk  becomes 
so  trans})arent  that  the  divisions  on  the  milk-glass  rod  can  be  counted. 
A  scale  on  the  outside  of  the  cylinder  })ermits  the  number  of  c.c.  of 
water  added,  and  the  corresponding  percentages  of  fat,  to  be  read  off 
directly.  The  instrument  is  made  by  Johannes  (Treiner,  Neuhauser- 
strasse  49,  Munich. 


Max  Hieciiele  (C’orr.-blatt  d.  Vereins  analytischer  (diemiker,  2, 
70)  calls  attention  to  the  importance  of  the  percentage  of  e^'tractii'c 
Hahutancea  salable  in  alcohol,  <(s  a  criterion  of  the  parity  of  spices. 
The  author  em})loys  the  following  method  :  A  flask  of  about  120  c.c. 
contents,  is  fitted  with  a  cork,  through  one  of  the  two  holes  in  which 
passes  the  stem  of  a  funnel  of  about  7  c.m.  diameter;  through  the 
othei',  a  tube  leading  to  the  top  of  an  upright  Liebig’s  condenser. 
Five  grins  of  the  sjiice  to  be  tested,  jireviously  dried  at  30°  C.,  are 
])laced  on  a  filter  which  should  not  cpiite  fill  the  funnel,  eovered  with 
a  disk  of  filter  pajier,  and  absolute  alcohol  jioured  through  until  the 
flask  is  half  full,  d’he  funnel  is  then  covered  with  an  inverted  funnel, 
the  stem  of  whiidi  has  been  broken  off,  leaving  an  aperture,  through 
which  is  ])assed  the  lower  end  of  the  condenser.  Tlie  alcohol  in  the 
flask  is  then  heated  to  boiling,  and  maintained  at  that  temperature, 
until  the  prolonged  jiercolation  of  the  condensed  alcohol  through  the 
spice  has  removed  all  soluble  matters,  and  the  filtrate  is  colorless. 
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The  hltei’,  with  its  contents,  is  then  partially  dried  at  100°  C.,  the 
contents  removed  to  a  weighed  porcelain  dish,  thoroughly  dried  at 
100°  and  asain  weio'hed.  The  volatile  character  of  manv  of  the 
extractive  substances  (essential  oils,  etc.)  renders  it  impossible  to 
estimate  the  residue  from  the  evaporation  of  the  alcohol.  Proceeding- 
by  the  foregoing  method,  the  author  has  obtained  the  following  per¬ 
centages  of  extract  from  pure  spices  : 


CloA'es . 

33.50 

Red  pepper . 

_  18.13 

Cassia  bark . 

26.60 

Coriander  seed .... 

_  14.88 

Cinnamon  (Ceylon) .... 

23.90 

Star-anise  “  .... 

CaraAvav  seed . 

33.87 

Anise  seed . 

_  36.24 

Fennel  “  . 

38.20 

CloA’e  pepper . . 

_  22.68 

Black  pepper . 

19.87 

Mace . 

_  37.60 

Foiio*  “  .... 

37.00 

X^utmeo*s . 

..  32.70 

White  “  . .  .  . 

16.87 

L.  Medicus  and  E.  Schwab  (Berl.  Ber.,  I2,  1,285)  have  investi¬ 
gated  t/fe  quantitative  determination  of  starch  in  sausages.  The 
qualitative  test  is  easily  made  by  moistening  a  slice  of  the  suspected 
material  Avith  solution  of  iodine,  and  observing,  AAith  the  aid  of  a 
lense,  whether  a  blue  coloration  ensues  OA'er  a  larger  or  smaller  por¬ 
tion  of  the  surface.  The  slis^ht  coloration  from  the  starch  of  the 
pe})per  is  thus  easily  distinguished  from  that  resulting  from  direct 
additions.  The  starch  cannot  be  extracted  with  boiling  water,  with¬ 
out  bringing  into  solution  other  substances  Avhich,  b}^  the  subsequent 
inversion  with  acids,  tend  to  form  amido-acids,  and  thus  giA  e  solu¬ 
tions  in  Avhich  no  end-reaction  with  Fehling’s  solution  can  be  ob¬ 
tained.  The  authors  recommend  that  the  starch  in  the  sausage-meat 
be  brought  into  the  state  of  pasted  and  that  to  20  grins  of  sub¬ 
stance  there  be  added  15  c.c.  of  a  solution  of  diastase,  obtained  bv 
digesting  5  grins  malt  Avith  5  c.c.  water,  for  one-and-a-half  hours,  at 
30  to  40°  C.  The  mixture  is  diluted  to  100  c.c.,  and  Avarmed  for  two 
hours  to  40  to  50°  C. ;  it  is  then  alloAved  to  stand  eighteen  hours  at 
ordinary  temperatures.  The  filtrate  and  Avashings  of  the  mass  are 
heated  to  boiling,  for  a  short  time,  to  coagulate  the  albumen,  and 
then  re-filtered.  The  inversion  of  the  maltose  and  dextrine  is  effected 
by  Avarming  with  hydrochloric  acid,  and  the  solution  titrated  Avith 
Fehling’s  solution.  15  c.c.  of  the  malt  extract  are  then  treated  in 
the  same  manner,  and  the  necessaiA’  deduction  made  for  the  g’lucose 
contained  in  the  5  c.c.  originally  added.  The  percentage  of  starch 
is  obtained  from  the  glucose  resulting  from  it,  by  multijilying  the 
latter  by  0.9.  In  a  mixture  of  starch  and  sausage-meat,  the  authors 


by  the  foregoini^  method,  84.0,  instead  of  1  ()().()  of  stareh. 
If  it  be  desired  to  make  a  correction  for  the  starcli  contained  in  the 
|)e})])er,  in  tlie  sausage-meat,  tlie  autliors  recommend  ji  deduction  of 
1.0  j)er  cent,  of  tlie  weight  of  tlie  latter,  as  being,  certainly,  in  excess 
of  the  true  amount. 


P.  Waagk  (Zeitschr.  f.  anal.  Chem.,  i8,  417)  communicates  a 
series  of  studies  ou  the  e1>uirt()S(‘Oj>e.  ddie  instrument  has  been  subjected 
to  thorough  investigations  by  Dumas,  Dessains  and  Thenard  (Comjites 
liendus,  8o,  114)  and  by  Griessmayer  (I)ingl.  jiolytechn.  Journ.,  2l8, 
202),  who  have  reached  the  conclusion  that  it  is  the  most  exact  of  all  the 
hitherto  known  methods  of  alcohol  estimation.  The  author’s  investi¬ 
gations,  made  on  mixtures  of  alcohol  and  water  of  resjiectively  3.80, 
9.17  and  10.34  per  cent.,  showed  the  maximum  errors  in  a  series  of  eight 
experiments  to  be  respectively,  —  0.10,  —  0.07  and  —  0.14,  the  mean 
errors  being  -|-  0.006,  —  0.037  and  —  0.085,  and  would  thus  seem  to 
justify  the  conclusions  of  the  investigators  first  named.  With  beer, 
however,  the  results  obtained  were  uniformly  too  high,  the  error  in  a 
mixture  containing  9.1  per  cent,  of  alcohol  and  10.8  per  cent,  of  extract, 
being  as  much  as  -j-  1.05  per  cent.  The  mixture  was  made  from 
alcohol,  and  beer  extract  free  from  alcohol.  The  error  increases  with 
the  percentage  of  the  alcohol,  and  also  Avith  that  of  the  extract, 
although  the  increase  is  greatest  in  the  first  case.  As  the  ratio 
between  the  percentage  of  alcohol  and  that  of  extract  varies  within 
narrow  limits  only,  the  author  suggests  that  the  error  may  be  com¬ 
pensated  for  with  reference  solely  to  the  percentage  of  alcohol  con¬ 
tained  in  the  beer.  From  a  series  of  forty-five  experiments  made  on 
different  varieties  of  beer  from  Swedish  breweries,  the  author  finds 
that  with  Bavarian  beer,  containing  over  six  volume  per  cent,  there 
must  be  deducted  from  the  percentage  of  alcohol  shown  by  the 
ebullioscope,  0.216  per  cent.;  the  probable  error  will  then  be  0.035  ])er 
cent.  Bavarian  beer,  showing  in  the  ebullioscope  from  5  to  6  volume 
per  cent.,  requires  a  deduction  of  0.159  per  cent.;  probable  error,  0.028 
per  cent.  The  constant  error  for  (obergahriges)  beer  of  4  to  5  volume 
j)er  cent.,  is  0.11  per  cent.,  and  for  beer  of  2  to  4  volume  per  cent.,  0.02. 
With  these  corrections,  the  results  of  forty-two  ebullioscopic  estima¬ 
tions  did  not,  in  any  case,  differ  as  much  as  0.1  per  cent,  from  the  true 
percentage.  In  conclusion,  the  author  suggests  several  improvements 
in  the  construction  of  the  instrument. 

G.  Daiim  (Ann.  d.  Oenologie,  8,  4,  1  and  2,  through  Corr.-blatt  d. 
Vereins  analytisclier  Cliemiker,  2,  67),  calls  attention  to  the  fact,  that 
the  conversion  of  the  percentufje  by  volume  of  alcohol  in  wine,  into 
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the  percentage  by  weighty  cannot  be  effected  by  simple  reference  to 
the  tables  in  the  text-books.  The  specific  gravity  of  the  wine  itself 
is  a  factor  which  mav  influence  the  result  to  the  extent  of  over  one 

4/ 

per  cent.  The  author  employs  the  following  rule  :  Multiply  the 

percentage  by  weight  stated  in  the  tables  to  correspond  to  the  specific 
gravity  of  the  distillate,  by  the  specific  gravity  of  the  distillate,  and 
divide  the  product  by  the  specific  gravity  of  the  original  wine.” 


G.  Holzner  (Corr.-blatt  d.  Yereins  analytischer  Chemiker,  2,  79) 
has  been  led  by  the  foregoing  article,  to  describe  the  method  of 
determin  ing  the  percentage  of  alcohol  in  fermented  liquors^  devised  by 
Dr.  Leyser,  in  the  laboratory  of  the  late  Prof.  Reischauer.  76  grins 
of  the  fermented  liquor  (which  correspond  to  about  75  c.c.)  are  dis¬ 
tilled,  on  the  oil-bath,  and  the  distillate  collected  in  a  50  c.c.  specific 
gravity  bottle,  with  narrow  neck.  If  I)  be  the  weight  of  the  50  c.c. 
of  distillate  [e.  g.,  D  =  48.905  grins),  then  0.02  X  D  is  the  specific 
gravity  (s)  of  the  distillate  {e.  g.,  0.02  X  48.905  =  0.9781).  The 
percentage  of  alcohol  corresponding  thereto  (S ),  at  17.5°  C.,  is 
The  quantity  of  alcohol  in  the  distillate  (A^),  is 


S  =  14.56. 
D.S 

tor  100 


100 


A,  = 


S  - 

D.S 

100 


I)  :  A,. 

(e.  r/.,  Ai  = 


48.905  X  14.56 

Too 


=  712.057).. 


This  proportion  of  alcohol  results  from  G  parts  by  weight  of  fer- 

D  !S 

mented  liiiuor  :  hence,  G  :  — ^ 

^  ’  ’100 


=  100  :  A. 


,  D.S  ,  .  712.057 

A  =  -T^  {e.  g.,  A  = - =  9.369), 


G 


76 


wherein  A  is  the  percentage  by  weight  of  alcohol  in  the  liquid  under 
examination.  As  S  is  a  function  of  s,  and  this  again  of  D,  i.  e. : 
As  each  particular  quantity  of  distillate  has  its  individual,  fixed 
percentage  of  alcohol,  the  products,  D  and  S,  may  be  arranged  in  a 
table.  Such  a  table  for  60°  F.,  after  Fownes  (up  to  6.074  per 
cent.),  has  been  published  by  Leyser  (Bayer.  Bierbrauer,  8,  121). 
The  author  has  published  such  a  table  up  to  S  =  14.98  (i.  e.,  18.42 
vol.  per  cent.),  at  14°  R.  (17.5°  C.).  (Holzner,  Attenuationslehre, 
Berlin,  1875— ’76,  table  VIII.)  The  product  (D.S)  from  the  table  must 
be  divided  by  G.  If  G  be  constant  (=  76  grins),  this  division  may 
be  made  once  for  all,  and  it  is  only  necessary  to  look  for  D  in  the 
table,  to  find  the  percentage  by  weight. 

Flkury  (Archiv.  d.  Pharm.,  213,  176,  through  Zeitschr.  f.  anal. 
Chem.,  18,  487)  employs  the  following  method  for  the  approximate 


eiitinKitioH  of  ulro/iol  iiiiciiie,  I'.tr.  '^Du*  li<jiii(l  un<l(*r  investigation  is 
sliaken  np  with  a  mixture  of  four  volumes  amylic  alcohol  ami  one 
volume  washed  ethei’,  and  the  alcohol  estimated  from  the  resulting 
diminution  in  volume  of  the  original  li(juid.  The  process  is  less  exact 
wlien  the  ])roportion  of  alcohol  exceeds  forty-two  ])er  cent.  In  this 
case,  the  li(piid  must  be  diluted  with  twice  or  thrice  its  volume  of 
water  before  the  shaking.  The  method  recjuires  s))ecial  tables,  stating 
the  relation  between  the  diminution  in  volume  and  percentage  of  alco- 
liol  under  the  conditions  of  the  experiments. 

J.  C.  Thresh  (C'liein.  News,  38,  251,  througli  Zeitscljr.  f.  anal. 
Chem.,  18,  487)  recommends  the  following  met /tod  for  the  detection 
and  estimation  of  small  quantities  of  alcohol :  100  c.c.  of  the  liquid 
under  examination  are  mixed  with  2  c.c.  of  saturated  potassium  ])yro- 
cliromate  solution,  8  c.c.  dilute  (  1:1  )  sulphuric  acid,  a  few  fragments 
of  pumice  stone  added,  and  the  mixture  distilled  until  20  c.c.  have 
come  over.  The  distillate,  after  adding  8  c.c.  concentrated  sodium 
hydrate  solution,  is  boiled  for  a  few  seconds.  If  the  original  liquid 
contained  0.1  per  cent,  of  alcohol,  there  is  obtained  by  the  foregoing 
method  a  yellow  liquid,  from  which  aldehyde-resin  deposits.  If 
the  alcohol  is  but  1.05  per  cent.,  no  resin  deposits,  but  the  liquid 
is  dark  yellow  and  opalescent.  With  0.01  per  cent,  alcohol,  the 
yellow  color  is  just  perceptible.  For  more  exact  estimations,  the 
author  prepares  a  solution  for  colorimetric  comparison  as  follows  : 
One  part  of  })ure  aldehyde  is  diluted  with  two  hundred  parts  water, 
thirty  parts  concentrated  sodium  hydrate  solution  are  added,  and  the 
mixture  warmed  for  some  time.  After  two  hours,  two  hundred  parts 
of  warm  methylic  alcohol  are  added,  and  the  mixture  made  up  with 
water  to  five  hundred  parts.  The  solution  is  then  clear,  of  a  reddish- 
yellow  color  and,  if  ke|)t  in  a  dark  place,  will  last  a  long  time.  5  c.c. 
of  this  solution  mixed  with  45  c.c.  water,  afford  the  test  liquid  for 
comparison;  as,  however,  this  dilute  solution  does  not  keep  long,  it  is 
best  to  substitute  therefor  a  solution  of  potassium  pyrochroniate  of 
the  same  intensity  of  color.  In  (piantitative  estimations,  the  distillate 
is  mixed  with  warm  wood-spirit  until  it  has  become  clear,  and  then 
diluted  Avith  water  to  50  c.c.  The  quantity  of  this  solution  which  is 
necessary,  in  order  when  diluted  with  Avater  to  50  c.c.,  to  giA'e  a  liquid 
of  the  same  color  as  the  standard  solution,  is  then  determined,  and 
from  this  the  percentage  of  alcohol  may  be  calculated. 

M.  Fordos  (Bull.  Soc.  chim.  de  Paris,  26,  487,  through  Zeitschr. 
f.  anal.  Chern.,  18,  408)  recommends  the  folloAving  method  for  the 
detection  of  fuchsine  in  wine,  as  being  the  easiest  and  most  reliable  ; 
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10  c.c.  of  the  wine  are  shaken  up  with  twenty  drops  of  ammonia 
solution,  10  c.c  of  chloroform  are  then  added,  and  the  closed  test- 
tube,  containing  the  liquid,  is  inverted  back  and  forth  a  few  times 
without  shakino^.  The  chloroform  is  then  transferred,  bv  means  of 
a  separatory  funnel,  to  a  porcelain  dish  containing  a  little  piece  of 
white  silk,  and  evaporated  on  the  sand-bath.  As  the  chloroform 
evaporates,  the  fuchsine,  if  present,  tinges  the  silk  of  a  rose  color. 
When  the  evaporation  approaches  its  end,  water  is  added,  and  the 
heat  continued.  To  prove  that  the  color  is  fuchsine,  the  silk  is 
moistened  with  ammonia,  when,  if  that  substance  be  present,  it  will 
lose  its  color,  but  recover  it  if  the  ammonia  be  expelled  by  heat. 
The  author  states  that  one-tenth  mgrni  fuchsine,  in  a  liter  of  water, 
may  be  detected  by  the  foregoing  method. 

Yvon  (Report,  d.  Pharm.,  176,  228,  and  Archiv.  d.  Pharm.,  1877, 

2  72,  through  Zeitschr.  f.  anal.  Chem.,  18,  498)  effects  the  detection  of 
fuchsine  in  icine,  by  shaking  30  c.c.  of  the  suspected  sample  with 
one  to  two  grms  bone  black,  filtering  through  asbestos,  washing  the 
bone  black  with  water,  and  then  pouring  alcohol  over  it.  If  fuchsine 
be  present,  the  alcohol  will  become  instantly  red.  Alcohol  does  not 
extract  the  natural  coloring  matter  of  wine  from  its  combination  with 
bone  black. 

E.  Bouilhon  (Pharm.  Zeitschr.  f.  Russland,  16,  80,  through 
Zeitschr.  f.  anal.  Chem.,  i8,  494)  employs  the  following  method  for 
the  detection  of  srncdl  quantities  of  fuchsine  in  icine:  500  c.c.  of  the 
wine  are  evaporated  in  a  dish  to  about  125  c.c.;  the  dish  is  then 
removed  from  the  fire,  and  20  grms  crvstallized  barium  hvdrate  is 
added,  and  the  mass  thoroughly  mixed  by  stirring.  When  cold,  the 
liquid  is  filtered  off,  and  the  precipitate  washed  with  water  until  the 

filtrate  and  washings  measure  125  c.c.  A  few  crvstals  of  barium 

-  * 

hydrate  are  then  added  to  the  filtrate,  to  ascertain  if  the  precipitation 
of  coloring  matter  is  complete;  if  not,  tlie  treatment  with  barium 
hydrate  must  be  repeated.  The  filtrate  is  then  shaken,  violently  in  a 
250  c.c.  flask,  with  50  to  60  c.c.  of  ether.  The  ethereal  solution  is 
separated,  transferred  to  a  porcelain  dish,  one  drop  of  acetic  acid  and 

3  to  4  drops  of  distilled  water  added,  and  a  bunch  of  fine,  white  silk 
threads  immersed  in  the  liquid.  If  the  quantity  of  fuchsine  be  not 
too  small,  the  characteristic  rose  color  will  at  once  appear,  otherwise 
the  etlier  is  allowed  to  evaporate,  and  the  watery  residue  cautiously 
warmed  to  facilitate  the  fixing  of  the  coloring  matter  on  the  silk. 
According  to  the  author,  100.000.000  of  fuchsine  may  thus  be  detected  in 


wine. 


nri) 


RKl’OKT  ON  TIIK  I'K()(iRKSS  OF  ANALVTICAf.  ('ll  FMISTKY. 


Cii,  (tirari)  (Hull.  Soc.  chirti.  <k*  Paris,  26,  5‘2(),  tlirou^li  Zeitsehr. 
f.  anal,  l8,  494)  lias  devised  the  lollowiiig  method  for  the 

detection  of  certain  of  the  aniline  colors  in  wine:  150  e.c.  wine  are 
made  distinetly  alkaline  with  solution  ol’  hariumor  jiotassium  hydrate, 
and  then  extraeted  with  25  to  00  e.e.  of  aeetie  ether  or  amylic  alcohol. 
The  Hltered  extract  is  rajiidly  evaporated  over  a  woolen  or  silken 
thread,  or  better,  the  two  together.  If  the  thread  has  assumed  a  red 
color,  it  is  moistened  with  a  few  drops  of  concentrated  hydrochloric 
acid.  Jftchsine  is  thus  discolored  and  assumes  the  color  of  dead 
leaves;  safranin.e  jiasses  through  violet  and  blue,  ending  in  a  clear 
green.  If  small  jiortions  of  water  be  successively  added,  these  color 
changes  take  ])lace  in  inverted  sense,  a  large  addition  restoring  the 
original  color,  ddie  ciolet  aniline  colors  which  are  soluble  in  water, 
give,  with  hydrochloric  acid,  first  a  bluish-green,  then  a  yellow  color. 
Water,  in  excess,  restores  the  violet  color.  Mauve  aniluie  gives  with 
hydrochloric  acid,  first  an  indigo  blue,  then  a  yellow,  finally,  likefuch- 
sine,  the  color  of  dead  leaves;  excess  of  water  changes  the  solution  to 
reddish-violet.  Chryso-toluidine  is  very  slightly  decolorized  by  hydro¬ 
chloric  acid;  on  boiling  the  solution  with  zinc  dust,  colorless  leuco- 
derivatives  result,  while  the  color  of  chryso-toluidine  reajipears  by 
ex}K)sure  to  the  air.  Aniline  brown  is  fixed  on  the  fibre  with  a 
reddish-yellow  color;  in  contact  with  air  or  with  a  drop  of  dilute 
hydrochloric  acid,  this  passes  to  deep  brownish-red.  The  somewhat 
concentrated  acetic  acid  solution  dyes  uniformly  brownish-red;  in 
dilute  solution,  yellowish-brown.  Fuchsine  may  be  distinguished 
from  cochineal  by  treating  the  dyed  fibi’e  with  a  drop  of  sodium 
bisulphite;  the  former  is  completely  decolorized,  the  latter  very  slowly. 


Guvot  and  Bidaux  (Compt.  Rend.,  83,  982  ;  Chern.  Centralbl. 
[8  F.],  8,  71,  and  Pharm.  Centralhalle,  18,  114,  through  Zeitsehr.  f. 
anal.  Chern.,  18,  495)  effect  the  detection  of  coralline  with  fuchsine 
In  wine,  by  making  the  wine  alkaline  with  ammonia,  and  shaking  out 
with  ether.  Fuchsine  nasses  into  ethereal  solution,  and  mav  be 
identified  by  the  jiroduction  of  a  red  color,  with  acetic  acid.  Coi*al- 
liiu',  if  present,  remains  in  the  arpieous  solution  which,  after  being 
freed  from  ammonia  by  evaporation  on  the  watei'-bath,  then  gives, 
with  acetic  acid,  the  chai’acteristic  yellow  c-oloi‘,  jiassing  to  I’ose  color*, 
on  addition  of  ammonia. 


G.  OiiANcroi.  (Comj)t.  liend.,  84,  848,  through  Zeitsehr*.  f.  anal. 
CMiern.,  18,  490)  communicates  the  following  st/stematic  course  for  the 
detection  <f  the  coloring/  matters  chief  if  emplaned  in  the  coloration 
of  wine:  lo  c.c.  of  the  wine  ar*e  warmed  with  8  c.c.  of  a  5  per*  cent. 
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solution  of  basic  lead  acetate  (or  as  much  more  as  may  be  necessary 
to  constitute  an  excess),  filtered,  and  the  precipitate  washed  with 
warm  water.  If  the  filtrate  be  colored,  it  contains  fuchsine,  which 
may  be  extracted  by  shaking  out  with  amylic  alcohol.  Extremely 
small  quantities  of  fuchsine  may,  however,  remain  in  the  precipitate. 
The  precipitate  is  treated,  on  the  filter,  with  a  two  per  cent,  solution 
of  potassium  carbonate,  which  is  poured  back,  and  allowed  to  run 
through  several  times.  By  this  means,  any  precipitated  fuchsine, 
cochineal  and  indigo,  may  be  extracted,  while  logwood  and  alkanna- 
reds,  remain  in  the  precipitate.  With  natural  wines,  the  alkaline  fil¬ 
trate  is  yellow,  or  weak  greenish-yellow. 

Cochineal. — The  alkaline  liquid  is  acidified  with  acetic  acid,  and 
freed  from  fuchsine,  by  shaking  out  with  amylic  alcohol.  The  potas¬ 
sium  carminate  and  indigo  sulphate  remain  undecomposed,  in  the 
acetic  solution.  On  adding  to  the  latter  sulphuric  acid,  these  acids 
are  set  free  and,  by  extraction  with  amylic  alcohol,  the  carmine  may 
be  removed.  If  the  wine  be  rich  in  cochineal,  the  amylic  solution  is 
red,  otherwise  resource  must  be  had  to  the  spectroscope. 

Indigo. — The  sulph-indigotic  acid  remains  in  the  acid  liquid  from 
the  last  extraction,  and  communicates  to  it  a  blue  color. 

Logwood. — If  the  lead  precipitate,  containing  logwood  and  alkanna, 
be  shaken  with  solution  of  potassium  sulphide,  the  coloring  matters 
of  logwood  and  of  natural  wine,  dissolve.  The  former  may  be 
directlv  tested  for  in  the  wine,  as  follows  :  If  a  few  cubic  centi- 
meters  be  heated  with  one  to  two  drops  of  lime-water,  the  filtrate 
will  appear  of  a  greenish-yello^v,  if  the  natural,  wine-coloring  matter 
alone  be  present  ;  of  a  handsome  red,  if  logwood  has  been  added. 

Alkanna-red  may  now  be  extracted  with  alcohol,  from  the  residue 
of  lead  sulphide  left  from  the  preceding  operation,  and  identified  by 
its  red  color. 

A.  Dupre  (Analyst,  1877,  186,  through  Zeitschr.  f.  anal.  Chem., 
1 8,  497)  employs  the  following  method  for  the  detection  of  for¬ 
eign  coloring  matters  in  wine:  From  a  jelly  prepared  from  5 
grms  gelatine  and  100  c.c.  hot  water,  and  cooled,  the  author  cuts 
cubes  of  about  three  quarters  of  an  inch  (18  m.m.),  and  immerses  one  of 
these  for  twenty-four  to  forty-eight  hours,  in  the  suspected  wine. 
It  is  taken  out,  washed,  and  a  section  cut  through  the  middle,  parallel 
to  one  of  the  sides.  This  section  is  placed  on  a  piece  of  white  paper, 
or  glass,  and  the  color  examined.  If  the  wine  be  pure,  the  cube  will 
only  be  colored  to  the  distance  of  about  one-sixth  to  one-eighth  inch 
(15  to  3  m.m.)  below  the  surface.  Foreign  coloring  matters  usually 


|K*iK*t r:itf  <l(‘(*jn*r,  and  show  tln'ir  (diaracl eristic  ninnirt's.  Aec()rdin*r 
to  the  antlior,  tlu*  eoloriiiL?  matters  of  j)ure  wine  and  of  the  ratanliy 
root,  penetrate  the  i^elatine  enhe  very  slowly  ;  fnehsine  and  the 
(a)loi’in<r  matters  of  cochineal,  logwood,  lii’azil  wood,  indigo,  litnius, 
re<l  eahhage,  red  beet,  st/lcestris  (mallow  dowers)  ;ind  AUluioa 

ojlficinaiin^  on  the  conti’aiT,  ra])idly. 

A.  J>AUi)KiM()NT  (Conijites  liendns,  84,  1,228,  through  Zeitsehr.  f. 
anal,  (dieni.,  l8,  490)  tests  iov  fuchi^lite  in  mhie,  by  simj)ly  s})reading 
a  droj)  of  the  siis})eeted  liquid  on  the  liand,  and  allowing  it  to  evapo¬ 
rate.  If  fnehsine  be  jiresent,  a  red  spot,  which  will  not  be  removed 
by  washing  with  water,  will  be  left. 

Lko  Liehekmann  (Ber.  d.  Wiener  Akad.,  1878,  44,  through 
Zeitsehr.  f.  anal.  Chem.,  18,  497)  has  investigated  the  spectrnin  of 
fachslne.  He  finds  the  very  intense  and  eharaeteristic  absorj^tion 
lines,  to  lie  between  140  and  148  (the  sodium  line  being  plaeed  at  120)  ; 
also,  between  D  and  E,  nearer  to  E,  between  the  yellow  and  the  green. 
One  part  of  fnehsine,  in  500,000  of  red  or  white  wine,  may  be 
detected  by  the  spectroscopic  method. 

The  following  papers,  on  the  subject  of  the  detection  of  artifeiol 
coloring  matters  in  loine,  are  mentioned,  by  title  only,  in  Heinrich 
Eresenius’s  Report,  on  the  progress  of  analytical  chemistry  (Zeitsehr. 
f.  anal.  Chem.,  18,  497): 

V.  Griessmayer,  studies  on  the  coloring  matter  of  wine,  and  on 
the  coloration  of  loine  (Dingl.  polytechn.  Journ.,  223,  531).  A. 
Wilger,  the  properties  of  the  coloring  matter  of  genuine  red  wi/u', 
and  those  of  mallow  flowers,  blue  berries,  fuchsine,  etc.  (Archiv.  d. 
Pharm.  [3  R.],  9,  481).  F.  v.  Lepel,  the  spectroscopic  detection  of 
the  juice  of  red  beets  and  the  coloring  matter  of  red  poppies,  in  wine 
(Berl.  Ber.,  ll,  1,552),  and  Hermann  W.  Vogel,  investigations  on  the 
adulterations  of  wine  (Berl.  Ber.,  9,  1,90G). 

AuiuiY  (Corr.-blatt  d.  Vereins  analytischer  Chemiker,  2,  34)  recom¬ 
mends  the  testing  for  sedicglic  acid  in  beer,  bg  dialysis.  It  is  by  this 
method  easy  to  separate  the  salicylic  acid  from  the  greater  portion  of 
the  coloring  matters,  etc.  In  testing  for  small  quantities,  the  dialysate 
is  evai)()rated  to  dryness,  and  the  residue  extracted  with  a  little  alcohol. 

H.  Zekenek  (Corr.-blatt  d.  Vereins  analytischer  Chemiker,  2,  34, 
47,  41)  urges  the  indispensability  of  a  )nicroscopic  examination,  as  an 
adjunct  to  the  analysis  (f  potable  water. 

F.  Becker  (Corr.-blatt  d.  Vereins  analytischer  Chemiker,  2,  58) 
recommends  the  following  method  for  the  investigation  of  bees-wax, 
based  on  the  method  of  Koettstorfer  (Zeitsehr.  f.  anal.  Chem.,  l8, 
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199,  and  this  Journal,  l,  359)  for  the  investigation  of  butter.  2  grms 
of  the  re-melted  and  filtered  wax  are  placed  in  a  150  c.c.  flask;  25  c.c. 
normal  or  semi-normal  alcoholic  solution  of  potassium  hydrate  are 
added  ;  the  flask  closed  with  a  rubber  stopper,  through  which  passes 
a  safety  tube,  containing  mercury,  and  of  such  size  that  a  mercury 
column  of  5  c.m.  can  be  maintained  therein.  The  flask  is  then 
placed  in  a  water-bath,  the  water  in  which  is  gently  boiling.  As 
soon  as  the  wax  is  melted,  the  flask  is  shaken,  to  promote  the 
solution,  and  then  allowed  to  remain  for  half  an  hour  in  the  water- 
bath.  The  pressure  of  the  5  c.m.  of  mercury  is  sufficient  to  prevent 
the  contents  of  the  flask  from  boiling,  and  the  saponification,  which 
does  not  proceed  readily  at  ordinary  pressures,  is  quite  perfect.  The 
flask  is  then  removed  from  the  bath,  50  c.c.  of  absolute  alcohol  and 
the  necessary  quantity  of  phenol  phthalein  (as  an  indicator)  added, 
and  the  excess  of  potassium  hydrate  titrated  with  normal  hydrochloric 
or  nitric  acid.  The  addition  of  cold  alcohol  and  normal  solution  causes 
the  solution  to  become  turbid,  whence  it  must  be  returned  to  the  water- 
bath  until  it  becomes  again  clear.  From  the  experiments  of  the 
author,  it  appears  that  1  grm  of  pure  bees-wax  requires  from  97  to  107 
mgrms  of  KPIO.  The  author  finds  the  materials  usually  employed 
for  adulteration  of  bees-wax  to  possess  the  followino;  alkalimetric 

1  O 

litres,  viz.:  Rosin  =  194.3,  Japan  wax  =^222.4,  carnuaba  wax  =  93.1, 
spermaceti  =  108.1.  Koettstorfer  finds  that  of  tallow  to  be  =  196.5. 
Cerasine  and  paraffine  do  not,  of  course,  act  on  the  normal  alkali.  In 
using  the  method  of  Koettstorfer,  on  butter,  the  author  finds  that  the 
normal  alcoholic  potassa  solution  may  be  replaced  by  10  c.c.  normal 
KIIO  and  50  c.c.  absolute  alcohol,  to  1  to  2  grms  butter. 

Oil  Bondy  and  L.  Bordet  (Bull.  Soc.  chim.  de  Paris,  32,  4)  com- 
rnunicate  a  paper  on  the  determination  of  methylic  alcohol,  in  com¬ 
mercial  wood-spirit.  The  method  employed  by  the  authors  is  essen¬ 
tially  that  of  Krell  (Berl.  Ber.,  6,  1,310),  i.  e.,  transformation  of 
methylic  alcohol  into  methyl  iodide,  by  treatment  with  phosphorous 
iodide  (Phia)  and  hydriodic  acid,  and  distillation.  The  authors 
place  15  grms  of  phosphorous  iodide  in  a  flask,  to  which  are  attached, 
by  a  ground  glass  stopper,  a  stoppered  pipette  and  the  inner  tube 
of  a  Liebig’s  condenser,  the  capacity  of  which  has  been  increased 
by  blowing  three  bulbs  on  the  part  within  the  outer  condenser  tube. 
The  condenser  is  reversed,  and  5  c.c.  of  wood-spirit  placed  in  the 
pipette,  and  allowed  to  fall  slowly,  drop  by  drop,  on  the  iodide. 
When  the  action  is  finished,  5  c.c.  of  a  solution  of  one  part  iodine 
in  one  part  of  hydriodic  acid  (sp.  gr.,  1.7),  are  introduced,  and  the 


flask  lieated  in  tlie  water-})ath  to  80°-90°  C.,  for  a  few  minutes, 
ddie  condenser  is  then  riglited,  and  tlie  contents  of  tlie  flask  distilled 
into  a  graduated  tube  ;  5  or  0  c.c.  of  water  are  then  introduced  into 
the  flask  and,  after  emptying  the  outer  condenser  tube  of  its  water, 
caused  to  boil  violently  for  two  or  three  minutes  ;  the  vapor  cleanses 
the  condenser  from  the  phosphoniurn  iodide  which  it  usually  con¬ 
tains.  The  graduated  tube  is  then  detatched,  7  or  8  c.c  water  intro¬ 
duced,  and  the  distillate  well  shaken  therewith.  After  standing,  the 
volume  of  the  separated  methyl  iodide  is  then  read  off  on  the  gradua¬ 
tions  of  the  tube.  With  pure  methylic  alcohol,  the  authors  obtained 
satisfactory  results.  As,  however,  acetone  is  always  present,  and  tends 
to  increase  the  volume  of  the  methyl  iodide,  the  authors  have  been 
led  to  devise  the  following  mode  of  correction  :  If  the  water,  with 
which  the  distillate  is  first  shaken,  be  pipetted  off,  and  the  distillate 
shaken  again  with  the  same  quantity  (7  or  8  c.c.)  of  fresh  water,  the 
diminution  in  volume  will  be  proportional  to  the  percentage  of 
methvl  iodide  in  the  mixture  of  that  substance  and  acetone.  From 


the  results  of  their  experiments. 

the  authors  have  constructed  the 

following  table  : 

\ 

Percentage  of 
Diminution 

IN  Volume,  on 
Shaking 

WITH  Water. 

Percentage  of 
Methyl  Iodide, 
in  the 

Mixture  of  Iodide 
AND  Acetone. 

First  Column 
Continued. 

Second  Column 
Continued. 

(«.) 

(/•) 

(«.) 

(A) 

18.7 

70 

8.3 

86 

18.0 

71 

7.7 

87 

17.3 

72 

7.1 

88 

16.6 

73 

6.5 

89 

15.9 

74 

5.9 

90 

15.2 

75 

5.3 

91 

14.6 

76 

4.7 

92 

13.9 

77 

4.1 

93 

13.2 

78 

3.5 

94 

12.5 

79 

2.9 

95 

11.8 

80 

2.4 

96 

11.2 

81 

1.8 

97 

10.6 

82 

1.3 

98 

10.0 

83 

1.0 

99 

9.5 

84 

0.8 

100 

8.9 

85 

The  data  furnished  by  the  opei 

’ation  are  : 

the  volume  of  the 

iodide,  after  the  first  washing  ;  F 

i,  the  volume  of 

water  used  in  this 

washing  ;  the 

diminution  in  volume  from  the  second  washing  ; 
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the  percentage  of  methyl  iodide  corresponding  to  n  in  the  table. 
The  total  quantity  of  iodide  produced  in  the  analysis,  is,  therefore, 
obtained  by  the  following  formula,  wherein  a  is  the  constant  error 
peculiar  to  the  apparatus  used,  and  determined,  once  for  all,  by 
experiment  with  pure  methylic  alcohol  :  V.p  +  X  0.008  -j-  a. 
The  factor,  0.008,  represents  the  coetlicient  of  solubility  of  methyl 
iodide,  in  the  liquid  of  the  first  washing.  The  authors  find  that  the 
best  commercial  wood-spirit  contains  but  94  to  95  per  cent,  of  methylic 
alcohol,  while  inferior  grades  may  contain  only  35  to  40;  the  average 
article  contains  from  75  to  90  per  cent. 

Paul  Degener  (Journ.  f.  prakt.  Chem.  [N.  F.],  17,  390,  through 
Zeitschr.  f.  anal.  Chem.,  18,  488)  recommends  the  following  method 
for  the  volumetric  estimation  of  phenol :  On  addition  of  bromine  water 
to  a  five  per  cent,  solution  of  phenol,  the  liquid  remains  at  first  clear, 
owing  to  the  fact  that  tribrom-phenol  is  somewhat  soluble  in  water; 
it  then  turns  milky  and,  by  continued  shaking,  deposits  a  voluminous, 
snow  white,  fiocculent  j)recipitate  of  very  thin  interlaced  needles.  As 
soon  as  enough  bromine  has  been  added  to  satisfy  the  equation: 

C^Jl50II  +  3111-2  =  CfilLBraOI  1  +  3lIBr 
the  slightest  excess  may  be  detected  with  potassium  iodide  and 
starch  paper,  or,  after  a  little  practice,  by  the  yellowish  coloration, 
which  is  best  observed  on  ])lacing  the  vessel  on  a  light-blue  surface. 

If  the  liquid  under  examination  contains  up  to  five  per  cent,  of 
phenol,  a  single  drop  of  a  solution  of  40  gnus  bromine  to  the  liter,  added 
in  excess  of  the  quantity  required  to  transform  the  phenol  to  tri¬ 
bromide,  will  show  the  reaction,  provided  the  volume  of  the  liquid 
does  not  exceed  40  to  50  c.c.  To  prepare  such  a  solution,  the  bromine 
is  dissolved  with  half  its  weight  of  potassium  bromide.  The  titre  of 
the  solution  must  be  determined  the  day  it  is  used,  by  titration  with 
potassium  iodide  and  sodium  hyposulphite.  If  an  excess  of  bromine 
has  been  added  to  the  phenol  solution,  it  may  be  titrated  back  with 
potassium  iodide  and  sodium  hyposulphite,  or  with  pure  phenol 
solution.  If  the  reaction  with  potassium  iodide  and  starch  paper  be 
employed,  only  an  instantaneous  and  distinct  blue  coloration  is 
decisive.  A  slight  coloration  usually  soon  disappears  again.  The 
amount  of  phenol  solution  taken  for  examination  should  not  be  less 
than  10  c.e.  nor  more  than  30  c.c.,  unless  it  be  very  dilute.  Compounds 
which  react  with  bromine,  e.  sulphurous  acid,  must  be  removed 
before  j)roceeding  to  the  titration. 

Note.  —  The  foregoing  method  is  substantially  identical  with 
that  devised  by  Elwyn  Waller,  and  published  in  The  Sanitarian 
November,  1874,  337. 
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A.  Strom KYKK  d.  WtcIiih  .Tnalytisclic*r  ChcMiiikcr,  2, 

‘2())  states  tliat  tfn‘  valKutloH  of  onule  pi/roll<in(tte  of  Unu'  must  be 
eH’ected  by  determination  of  the  percentai^e  of  aeetie  acid  (distillation 
with  j)hosj)lioric  acid),  and  not,  as  is  fre(jiiently  done,  by  determination 
of  the  j)ereentage  of  lime.  The  results  obtained  by  the  method  last 
named  are  4  to  5  per  cent,  too  high. 

L.  Flkisciimann  (Polytechn.  Noti/blatt,  34,  47,  through  Zeitschr. 
f.  anal.  Chem.,  18,  479)  recommends  that  the  testinff  for  <(lco/iol  In 
ethereal  oils  and  rJdoroforni,  should  be  conducted  as  follows  :  4’he 
oil  is  well  shaken  with  vv\ater  ;  the  watery  layer  is  then  removed, 
and  treated  with  a  few  droj)s  of  potassium  pyrochromate  and  an 
excess  of  concentrated  sulphuric  acid.  If  alcohol  be  jiresent,  it  will 
be  oxidized  to  aldehyde  by  the  free  chromic  acid,  and  the  solution 
will  assume  a  green  color. 


YI.  MISCELLANEOUS  PHYSICAL  METHODS,  APPARATUS  AND  REAIiENTS. 

F.  A.  Gooch  (Proc.  Am.  Academy,  Feb.  13,  1878)  has  devised 
the  following  method  for  the  separation,  and  sul)se(pf.ent  treatment  oj 
precipitates  in  eheynical  analjsis:  A  platinum  crucible  of  ordinary 
size,  and  preferably  of  the  broad,  low  pattern,  is  chosen,  and  the  bottom 
perforated  with  tine  holes  (the  finer  and  more  numerous,  the  better)  by 
means  of  a  steel  point;  or,  the  bottom  may  be  made  of  line  platinum 
gauze,  ddie  crucible  is  suspended  in  a  Bunsen  funnel  by  the  plan 
used  by  Munroe  (Am.  Journ.  [3],  l,  1)  for  supporting  his  porous  cones, 
i.  e.,  a  short  ])iece  of  rubber  tubing  is  passed  over  the  top  of  the  funnel, 
and  drawn  down  until  it  arranges  itself  at  right -angles  to  the  stem, 
and  the  crucible  suspended  in  the  opening.  The  funnel  being  con¬ 
nected  with  the  pump,  and  the  latter  started,  a  small  portion  of  white, 
silky,  anhydrous  asbestos  previously  scraped  to  a  fine,  short  down, 
boiled  with  hydrochloric  acid,  to  separate  all  soluble  matters,  washed 
by  decantation  and  suspended  in  water,  is  poured  into  the.  crucible. 
The  water  is  almost  instantly  drawn  through,  and  the  asbestos  is 
dej)osited  in  an  uniform  layer,  the  thickness  of  which  may  be  increase*!, 
at  j)leasnre,  by  further  additions;  a  little  distilled  water  is  then  run 
through  to  remove  loose  filaments  of  asbestos,  and  the  filter  is  readv  for 
the  ignition  and  weighing  j)i-eliminary  to  use.  If  the  precipitate  is 
to  be  heated  for  a  very  long  time,  it  is  best  to  enclose  the  filter  crucible 
in  another,  because  in  such  cases  the  asbestos  is  apt  to  curl  at  the 
edges,  and  some  of  the  ])recipi(ate  might  drop  through  the  j>er- 
foratioiis  ami  be  lost.  For  ordinary  ignitions,  this  is  unnecessary;  tlu‘ 
ignition  of  readily  reducible  substanci's  must,  of  course,  be  conducted 
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with  avoidance  of  a  reducing  atmosphere.  In  using  the  filter,  the 
vacuum  pump  must  be  started  before  pouring  on  the  liquid.  For 
turbid  liquids  or  gelatinous  precipitates,  the  author  prefers  to  use  a 
cone,  of  which  the  lower  part  is  of  fine  platinum  gauze,  the  upper 
part,  where  it  is  embraced  by  the  rubber  collar,  of  foil.  The  asbestos 
felt  is  prepared  in  the  cone,  in  the  manner  already  described.  The 
experiments  of  the  author  show  that  the  filter  is  not  exposed  to  loss 
in  weight  from  the  prolonged  filtration  of  strong  mineral  acids,  or 
from  mechanical  loss,  even  in  filtering  viscid  liquids.  The  method 
appears  to  be  a  neat,  convenient  and  very  acceptable  addition  to  our 
experimental  resources. 

E.  Cappell  (Naturforscher,  I2,  29,  through  Zeitschr.  f.  anal. 
Chem.,  l8,  466)  has  been  led  by  his  investigations  on  the  speetrani 
of  calcium  to  the  conclusion  previously  reached  by  H.  Fleck  (Zeitschr. 
f.  anal.  Chem.,  II,  73),  i.  e.,  that  lime  is  no  simple  alkaline  earth,  but 
a  group  of  several  similar  substances.  The  author  dissolved  calcite 
from  several  different  localities,  in  nitric  acid  and  examined,  by 
Vierordt’s  method,  the  relative  luminosity  of  the  CatJ  line  in  the 
spectra  yielded  by  the  induction  spark.  The  differences  noted  in  this 
respect  were  so  serious,  that  the  author  is  led  to  conclude  that  the 
most  characteristic  of  all  the  lines  in  the  calcium  spectrum  (0a(5), 
rejiresents  an  element  which  is  present  in  very  variable  quantities  in 
calcite  from  different  sources,  and  from  different  geological  periods; 
the  luminosity  being  the  greater,  the  older  the  formation  from  which 
the  sjiecimen  is  derived.  He  furthermoi’e  advances  the  hypothesis 
that  the  true  number  of  elements  is  as  great  as  that  of  the  metallic 
spectral  lines,  and  that  every  body  in  its  elemental  state  is  represented 
by  a  single  spectral  line. 

G.  Huefner  (Journ.  f.  prakt.  Chem.  [N.  F.],  l6,  290,  through 
Zeitschr.  f.  anal.  Chem.,  l8,  451)  describes  a  new  form  of  spectro- 
2Jhotometer  which  is  designed  to  avoid  the  objection  to  the,  otherwise 
excellent,  apparatus  of  Vierordt,  that  the  alteration  in  the  width  of  a 
single  half  of  the  slit  in  the  spectroscope,  alters  the  quality  as  well  as 
the  intensity  of  the  spectral  lines.  The  author  has  combined  the  sim¬ 
plest  form  of  Zollner’s  astrophotometer  (Zollner,  Photometr.  Bestimrn- 
ungen  u.  s.  w.,  Leipzig,  1865)  with  a  spectroscope,  in  such  a  manner, 
that  the  light  passing  through  the  upper  half  of  the  slit  is  previously 
polarized  by  reflection  from  a  system  of  plane  mirrors  in  front  of  the 
slit,  while  the  lower  half  transmits  ordinary  light  from  the  same 
luminous  source.  After  passing  through  the  prism  of  the  spectro¬ 
scope,  the  rays  traverse  a  Nichol’s  prism,  by  the  rotation  of  which  the 
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intxMisity  of  tlic  j)()IiirizcMl  Iiiilf  of  tlic  s|)et;tniiM  iri;iy  ho  (limiiiislied  or 
iiicroasod  at  ploasiiro,  while  tl)o  other  half  I'eiiiaiiis  iniaffeeted.  Tlie 
loss  of  liirlit  eaused  by  the  polarization,  is  eonipensated  for  l)y  means 
of  a  sliding  prism  of  neuti’al  tinted  glass  in  front  of  the  half  of  the 
slit  which  receives  the  ordinary  light.  The  light  transmitted  by  the 
two  halves  having  thus  been  brought  to  the  same  intensity,  the 
Schulz’s  vessel  containing  the  solution  is  placed  between  the  instru¬ 
ment  and  the  luminous  source,  and  the  two  halves  of  the  spectrum 
brought  again  to  the  same  intensity,  by  rotation  of  the  Xichol’s 
prism;  the  angle  of  rotation  read  on  the  gra<luated  arc  attached  to 
the  latter,  affords  the  basis  for  the  calculation  of  the  coefficient  of 
absorption.  The  author  has  made,  with  the  foregoing  apparatus,  a 
number  of  determinations  of  the  oxygenized  coloring  matter  of 
blood,  and  found  the  mean  error  to  be  -|-  1.2817  per  cent.,  and  the 
probable  error,  -|-  ^h83  ])er  cent.  The  aj)paratus  is  manufactured  by 
Mechauikus  Albrecht,  in  Tiibingen. 


A.  Wagner  (Carl’s  Repert.  f.  Experimental  Physik,  15,  190, 
through  Zeitschr.  f.  anal.  Chem.,  18,  4()())  describes  the  following 
regulator,  for  the  operations  of  evaporation  and  distilla¬ 
tion  :  The  dish  or  retort  is  suspended  to  one  arm  of  a  balance,  the 
other  arm  carries  a  scale-pan,  on  which  is  placed  a  weight  equal  to 
that  of  tlie  vessel  and  the  amount  of  liquid  it  should  retain,  at  the 
end  of  the  operation.  When  the  evaporation  is  terminated,  the 
scale-})an  descends,  and  sets  in  motion  an  arrangement  which  ex¬ 
tinguishes  the  flame  under  the  vessel. 


G.  Rroesicke  (Med.  Centrallbl.,  16,  833,  and  Chem.  Centralbl., 
10,  7,  through  Zeitschr.  f.  anal.  Chem.,  18,  460)  recommemjs  the  fol- 
bjwing  mode  of  coloring  microscopic  j>reparations :  Smaller  frag¬ 
ments  of  tissues  or  sections  of  fresh,  or  recently  dried  |>reparations, 
are  placed  for  about  an  hour,  in  a  one  i)er  cent,  solution  of  perosmic 
acid;  they  are  then  removed,  carefully  washed,  to  remove  the  excess 
of  acid,  and  placed  for  twenty-four  hours,  in  a  cold,  saturated 
(1  :  15)  solution  of  oxalic  acid.  On  examining  the  preparations  in 
water,  or  glycerine,  they  will  then  be  found  to  manifest  peculiar 
colorative  effects.  While,  namely,  certain  animal  tissues  (specified 
ill  the  original)  appear  colorless,  or  hardly  perceptibly  tinged,  some 
appear  of  a  bright,  and  others  of  a  dark,  carmine-red,  while  still 
others  ajipear,  more  or  less,  of  a  wine-red,  and  almost  every  structure 
possesses  a  special  shade  which  renders  it,  even  for  a  beginner,  easy 
of  identification.  Another  series  of  tissues  ajqiear  of  a  more  or  less, 
dark  yellow,  yellowish-brown  to  inky  blackness. 
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C.  Liebermann  (Berl.  Ber.,  I2,  1,294)  recommends  that  the  evap¬ 
oration  of  solutions  in  ether,  chloroform,  benzole  and  carbon  di¬ 
sulphide,  be  effected  in  an  ordinary  dessicator,  charged  with  paraffine 
(preferably  crude).  The  evaporation  is  very  rapid.  The  paraffine 
soon  deliquesces,  but  still  retains  its  absorptive  capacity.  From  the 
experiment  of  the  author,  it  results  that  paraffine  will  absorb  its  own 
weight  of: 

Carbon  disulphide . in  4  to  5  hours. 

Ether . ‘‘  8  “  9  “ 

Chloroform  . “  9  “  11  “ 

The  absorption  of  benzole  proceeds  considerably  less  rapidly. 
Paraffine  will  absorb  more  than  tlirice  its  weight  of  carbon  disulphide 
and  more  than  twice  its  weight  of  ether.  The  solvents  may  be 
recovered  by  distillation.  Tlie  author  suggests  the  application  of 
these  facts  to  the  purification  of  gases,  e.  g.,  purification  of  coal  gas 
from  carbon  disulphide. 

Feed.  Fischer  (Berl.  Ber.,  I2,  1,696)  describes  an  apparatus  for 
the  determination  of  oxygen  in  air,  based  on  the  principle  of  the 
method  of  Jolly  (Pogg.  Annalen  [1879],  6,  588).  The  air  is  con¬ 
tained  in  a  globe,  of  known  capacity,  communicating  at  its  lower 
extremity,  by  means  of  a  glass  cock,  with  a  mercurial  manometer, 
aiul  closed  at  the  top  by  a  cap  containing  another  stop-cock.  Through 
this  cap  pass  stout  metal  rods,  connected  within  the  globe  by  a  thin 
spiral  of  copper  wire.  The  stop-cocks  being  closed,  the  rods  are  con¬ 
nected  with  the  poles  of  a  battery,  and  the  copper  spiral  brought  to  a 
red  heat  by  the  passage  of  a  galvanic  current.  The  oxygen  combines 
with  the  copper,  and  the  diminution  in  volume  thus  produced,  is 
estimated  from  the  diminution  in  pressure  indicated  by  the  manometer. 

W.  V.  Beetz  (Sitzungsber.  d.  k.  b.  Akad.  d.  ^yissensch.  in  Miinchen, 
7,  92,  through  Zeitschr.  f.  anal.  Chem.,  l8,  457)  has  investigated  the 
electro-motive  force  and  internal  resistence  of  severed  forms  of  thermo¬ 
electric  batteries,  especially  those  of  Noe  (Zeitschr.  f.  anal.  Chem.,  17, 
205)  and  of  Clamond  and  Koch  (idem,  14,  350,  and  15,  333).  While, 
for  technical  applications,  the  latter  is,  on  account  of  its  greater 
solidity  of  construction,  to  be  preferred,  the  Noe  battery  possesses, 
for  laboratory  use,  the  great  convenience,  that  by  coupling  several 
elements  a  strong  current  of  very  constant  electro-motive  force  can 
be  readily  obtained,  d’hrough  recent  improvements,  it  has  been 
rendered  much  more  durable  than  in  its  old  form. 

Walther  Hempel  (Zeitschr.  f.  anal.  Chem.,  18,  404)  describes 
a  gas  furnace,  with  arrangements  for  oxidation,  which  is  a  modihea- 


tion  of  iho  furnaco  |)r(*viously  (idem,  i6,  45  4)  (h^scrihed  ])y  him.  The 
new  furnace  is  very  simple  in  construction,  is  lieated  l)y  a  single 
liunsen’s  hurner,  and  can  ]>e  used  foi’  cupellations  and  other  oxidizing 
operations.  It  will  he  manufactured  hy  (’.  Desaga,  of  Heidelberg. 

Fkki).  Kisciikr  (I>erl.  Her.,  I2,  1,094)  describes  an  a/tjKirdtuH  for 
the  deter))ii Hdtion  of  the  he<(t  of  (‘(nnhnst to?) ^  which  lie  considers  to 
possess  advantages  over  the  calorimeter  of  Fahre  and  Silhermann. 


F.  Tschapi.owitz  (Zeitsclir.  f.  anal.  Fhem.,  l8,  440)  describes  (i 
new  form  of  volnmometer  similar  to,  hut  somewhat  sirnjiler  in  con¬ 
struction  than,  tlie  one  described  by  liudorff  (Berl.  Her.,  I2,  249,  and 
this  Journal,  i,  379).  ddie  same  author  (i<lem,  i8,  440)  describes  an 
apporntim  for  the  estimntlon  of  fotti/  hodiea^  for  which  he  claims 
certain  advantages  over  the  forms  hitherto  in  use. 


Marx  (Zeitschr.  f.  anal.  Chem.,  i8,  442)  describes  a  somewhat  com¬ 
plicated  arranffement  for  moving  the  rider-weight  in  weighing^  which, 
however,  appears  to  possess  no  advantages  over  the  simpler  form  on 
the  Becker’s  balances,  in  general  use  in  this  country. 


J.  S.  Thomson  (Chem.  News,  40,  18)  effects  the  preparation  of 
distilled  water ^  free  from  ammonia^  by  the  following  device:  The 
vapors  from  the  still  or  boiler  are  passed  to  the  bottom  of  an  iron  drum 
of,  say,  ten  gallons  capacity;  the  top  of  the  drum  is  connected  with 
the  worm,  or  other  form  of  condenser.  The  water  which  gradually 
condenses  in  the  drum,  being  maintained  in  continual  ebullition  by 
the  steam  blowing  through  it,  is  absolutely  free  from  ammonia  and, 
hence,  suitable  for  such  applications  as  the  Wanklyn  and  Chapman 
method  of  water  analysis.  The  water  condensed  in  the  worm  is  rich 
in  ammonia. 


Franz  Stolba  (Sitzungsber.  d.  Kgl.  IFbhm.  Akad.  d.  Wissensch., 
through  Corr.-blatt  d.  Vereins  analytischer  Chemiker,  2,  24)  recom¬ 
mends  lead  oxalate  as  a  standard  for  fixing  the  litre  of  solutions 
of  potassium  2)ermang  an  ate  ^  in  the  place  of  oxalic  acid.  The  titration 
is  conducted  })recisely  as  in  the  case  of  oxalic  acid  in  sulphuric  solution. 
The  lead  oxalate  is  prepared  by  })recipitating  lead  acetate  with  oxalic 
acid,  washing  the  preci})itate,  and  drying  at  120°  C.  It  possesses  the 
advantages  that  it  is  not  hygroscoj)ic,  and  has  a  high  molecular 
weight  (1  part  =  0.4273  oxalic  acid). 

J.  Fletcher  (Chem.  News,  40,  154),  under  the  title  of  a  new 
method  of  preparing  hgdrogen  sulphide,  communicates  the  results  of 
his  experience  with  the  method  of  Walter  Skeye  (Chem.  News,  ), 
by  heating  roll  sulphur  with  paraffine  in  a  glass  flask,  and  conducting 
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the  products  into  the  solution  to  be  tested.  The  gas  which  is  at 
first  given  off  is  not  sulphuretted,  but  when  the  mass  becomes 
thoroughly  mixed,  hydrogen  sulphide  is  given  off  abundantly.  The 
evolution  ceases  at  once  when  the  heat  is  withdrawn.  The  method 
is  a  cleanly,  simple  and  elegant  substitute  for  the  older  methods,  and 
is  specially  well  suited  for  small  laboratories.  The  “  bumping  ”  to 
which  the  mixture  is  liable,  may  be  prevented  by  introducing  a  few 
pieces  of  broken  tobacco-pipe.  Too  strong  heat  should  be  avoided 
to  prevent  volatilization  of  the  contents  of  the  flask.  Care  must 
also  be  taken,  that  on  withdrawing  the  heat,  the  solution  under  ex¬ 
amination  is  not  drawn  back  into  the  flask. 

XoTE  :  The  foregoing  process  seems  well  adapted  for  the  pre¬ 
paration  of  hydrogen  sulphide,  for  use  in  toxicological  investigations, 

E.  Devillier  (Compt.  Rend.,  84,  444,  through  Zeitschr.  f.  anal. 
Chem.,  18,  461)  employs  the  following  method  for  the  recovery  of 
platinum,  from  platinum  residues:  100  grms  of  potassio-platinic 
chloride  are  added,  in  small  portions  at  a  time,  to  a  boiling  solution  of 
50  grms  sodium  formiate  and  50  c.c.  sodium  hydrate  (30°  Be.),  in  one 
liter  water;  the  reduction  is  attended  with  strong  effervescence, 
whence  the  addition  of  platinic  salt  must  be  cautiously  made.  After 
the  effervescence  ceases,  the  mixture  is  boiled  for  fifteen  minutes,  the 
liquid  poured  off  from  the  precipitated  metallic  platinum,  and  the 
latter  washed  several  times  bv  decantation,  with  hot  water  acidified 
with  hydrochloric  acid.  Waste  solutions  of  platinic  chloride  are 
first  distilled,  for  the  recovery  of  the  alcohol,  then  treated,  first  with 
excess  of  sodium  hydrate,  and  then  with  sodium  formiate,  in  small 
portions,  and  the  operation  finished,  as  above  described.  Another 
method  for  the  same  object  has  been  described  in  the  Zeitschr.  f 
anal.  Chem.,  13,  51. 


Reports  on  Foreign  and  American  Patents  Relating  to 

Chemistry. 

Foreign  Patents. 

Condensed  from  R.  Biedermann’s  Report  to  the  German  Chemical  Society,  by  H.  Endemann. 

Ernest  Solvay,  Brussels  :  Improvements  in  the  mamifachire  of  soda  by  the 
ammonia  process.  (Germ.  P.,  Xo.  8180,  .July  5,  1879.)— These  concern  mainly  the 
decomposition  of  the  ammonium  chloride  by  lime.  The  lime,  as  formerly  used 
in  its  doughy  consistency,  reacted  but  slowly.  If  quick-lime  be  slacked  in  a  solu- 
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tioii  of  (;ak;iuin  or  iiininoiiiuiii  cliloridc*,  it  assumes  a  ^^ranulah'd  shape,  and  in  this 
it  not  only  aets  easier,  hut  enables  the  manufacturer  to  make  the  process  of 
decomposition,  etc.,  a  continuous  one.  This  granulated  lime  may  likewi.se  he 
used  for  the  pr(;paration  of  caustic  alkalies  from  carl)onat(*s,  and,  sim-e  during 
the  proce.ss  its  shape  is  not  destroyed,  it  can  easily  be  freed  from  alkali  by  wash¬ 
ing.  The  other  claims  are  for  improvements  in  the  various  ai)paratus  used. 


(hiKMisciiE  Fahkiiv,  Uheiiiau,  Mannheim;  Destruction  of  the  sulphides  in 
crude  soda  by  the  addition  of  one  grain  of  maniianoiis  chloi'ide  for  each  liter  of  the  crude 
lye.  (Germ.  P.,  No.  8401),  July  22,  1871).) — A  precipitate  of  protoxide  is  formed, 
and  through  the  licpiid  containing  this  in  suspension,  a  current  of  air  is  driven, 
while  the  temperature  of  the  liquid  is  kept  at  between  50°  and  00°  C.  The  prot¬ 
oxide  is  oxidized,  but  in  static  nasccndi  ti’ansfers  its  oxygen  for  the  oxidation  of 
the  sulphides.  As  long  as  sulphides  are  present,  the  mangane.se  precipitate 
keeps  its  white  color,  but  after  their  conq)lete  destruction  it  becomes  black. 
This  precipitate  may  be  used  repeatedly. 

II.  J.  E.  IIennebutte,  Anglet,  and  Cir.  J.  J.  R.  be  Jeannel  Mesnakd. 
ViCOMTE  DE  Vauke.XL,  Biai’ritz  :  Method  for  the  niamifachoe  of  ammonium  salts 
from  ammoniacal  liquors.  (Germ.  P.,  No.  8171,  May  4,  1870.) — For  the  manufac¬ 
ture  of  the  sulphate,  sulphate  of  alumina  is  used;  the  aluminium  hydrate  carries 
the  tarry  matters  from  the  fluid;  for  the  chlorides,  the  double  salt  of  calcium  and 
ferrous  chlorides  is  used.  The  liquors  are  evaporated  in  sheet-iron  pans.  To 
prevent  their  destruction  the}'  are  covered  by  a  film  of  lead,  produced  by  the  addi¬ 
tion  of  plumbic  ammonium  chloride  to  the  evaporating  mass. 

James  Pp:llat  Rickman,  London:  Ammonia  from  the  nitrogen  of  the  air. 
(Germ.  P.,  No.  8238,  Dec.  19,  1878.) — Coke,  mixed  Avith  alkaline  suRstances,  is 
heated  to  550°  C.  in  inclined  retorts;  then  a  mixture  of  five  volumes  of  air  and 
twelve  volumes  of  steam  is  passed  through  the  retorts,  and  the  ammonia  and  the 
carbonate  of  ammonia  formed  are  passed  out  to  be  condensed. 


Tiios.  Grtp^fitiis,  Birkenhead,  and  John  Caavley,  Deptford:  (Germ.  P., 
No.  8138,  March  29,  1879.) — Manufacture  of  zinc  sulphide,  by  passing  zinc  A'apor 
and  sulphur  into  a  chamber,  the  temperature  of  Avhich  is  above  that  at  Avhich 
sulphur  condenses. 


SUDIIPU.AI  &  Korpp^N,  Cassel  ;  Manufacture  of  friction  matches  udierehy  nitro¬ 
cellulose  enters  into  the  composition.  (Germ.  P.,  April  4,  1879.) — Sulphur  combined 
Avith  naphthalene,  colophony,  etc.,  is  used  to  ignite  the  Avood.  In  order  to  make 
them  AA^atei’proof,  the  points  are  covered  Avith  a  solution  of  nitrocellulose,  copal 
and  Canada  balsam,  in  ether. 


Jules  Pfeiffer,  W.  Fitz  Ciiarl.  IMcCarty,  and  Talleyrand  Peri- 
GORD  DE  Sagan,  Paris:  Phosphorescent po7vder.  (Eng.  P.,No.  5255,  Dec.  24,  1878.) 
— 100  ]iarts  of  calcium  carbonate  and  ifiiosphate,  obtained  by  the  calcination  of 
shells,  etc.,  are  mixed  Avith  100  parts  of  quick-lime.  To  this  mixture,  25  parts  of 
calcined  salt,  then  from  25  to  50  per  cent,  of  the  Avhole  of  sulphur,  and.  finally, 
from  3  to  7  percent,  of  the  suli>hides  of  calcium,  barium,  strontium,  magnesium, 
uranium,  etc.,  are  added.  This  mixture,  after  having  been  exposed  to  suidight, 
Avill  i)hosi)horesee.  To  increase  the  effect,  a  substance  produced  by  the  incinera 
tion  of  sea  algie  is  added. 
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This  powder  may  be  mixed  with  varnish,  etc.,  and  objects  painted  with  it, 
will,  after  exposure  to  light,  emit  light  in  the  dark.  An  electrical  current  is  said 
to  greatly  enhance  the  effect  which  may  be  produced  by  these  substances. 

Abel  Jean  Martin  and  Eugene  Tessier,  Pans  :  Mixture  to  make  combus¬ 
tible  substauces  Jire-proof.  (Engl.  P.,  No.  117,  Jan.  10,  1879.) 


No.  1. 

Ammonium  sulphate .  8.0  kgrm 

Ammonium  carbonate .  2.5  “ 

Boric  acid .  3.0  “ 

Borax .  1.7  “ 

Starch .  2.0  “ 

AVater . * .  100.0  “ 

No.  2. 

Boric  acid .  5.0  kgrm 

Sal  ammoniac .  15.0  “ 

Feldspar .  5  0 

Gelatine . 1.5 

Starch  paste .  50.0 

Water .  100.0  “ 


While  the  first  is  used  by  passing  the  objects  through  the  solution,  the  second 
is  used  as  a  paint. 

George  Remington,  London:  (Engl.  P.,  No.  192,  Jan.  16, 1879.) — Proposes, 
in  order  to  prevent  the  destruction  of  the  carbon  points  used  for  the  electric  light, 
to  place  them  in  an  atmosphere  containing  little  or  no  oxygen. 

James  ]Moser,  Berlin  :  Improi'ed  galvanic  batteries.  (Germ.  P. ,  No.  7723, 
Feb.  22,  1879.) 

Pat.  ]\[oir  Cr-\ne,  Manchester  :  (Engl.  P.,  No.  146,  Jan.  13,  1879.) — The 
residue  from  the  distillation  of  petroleum  is  treated  with  from  five  to  twenty  per 
cent,  of  oil  of  vitriol,  and  this  removed  by  water.  The  residual  substance  is  re¬ 
commended  as  a  lubricator. 

Gawalowsky  and  Kusy,  Bruenn:  Method  to  recover  the  fat  from  tnill  scoters 
and  soap  solutions.  (Germ.  P.,  No.  7338,  Aug.  7,  1878.) — After  filtering  through  a 
wire  sieve,  the  solutions  are  mixed  with  9.02  to  0.5  per  cent,  of  a  solution  of  2 
parts  sodium  sulphide  in  100  parts  of  water.  Then  muriatic  acid  is  added. 
Thereby  the  coloring  matter  is  destroyed,  and  the  fatty  acids  precipitated.  These 
are  collected  on  cloth  filters,  and  afterwards  treated  with  bichromate  of  potash 
and  muriatic  acid,  until  the  originally  black  color  has  changed  to  a  yellowish- 
brown.  Melting  and  pressing  separates  the  fat  from  the  other  substances.  From 
the  fat,  after  standing  at  a  temperature  of  from  10°  to  12°  C.,  the  stearic  acid  ciys- 
tallizes,  and  may  then  be  separated  from  the  oleic  acid,  which  remains  fluid. 
Treatment  with  marble  and  water  is  resorted  to  for  final  purification. 

C.  Neuss,  Wiesbaden:  (Engl.  P.,  No.  187,  Jan.  16,  1879.) — Produces  either 
manure  or  food  from  meat,  blood  and  eggs,  by  adding  to  10  parts,  5  parts  of 
water,  and,  after  some  time,  3  parts  of  muriatic  acid.  This  is  then  heated  to  110° 
C.,  and  after  neutralization  witii  sodium  carbonate,  evaporated  to  dryness  and 
pulverized. 
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AUTiillR  Aliuon  Lihhy,  (’liicii^o  :  Prcser^'ation  of  meat  in  its  raw  state. 
(En^l.  I\,  No.  71,  .Ian.  7,  1H7‘.).) — Tlic  air  entering;  flic  Klaii^litcr-housc  has  to  pass 
cotton  filters  and  flues  which  are  covered  with  a  sticky  material,  in  order  to  retain 
{^ernis.  The  air  in  this  place  is  kept  at  a  low  fcniperature.  The  meat  is  then 
treated  with  a  calcium  bisulphite,  or  salicylic  acid  solution,  and  slightly  roa.sted 
in  a  current  of  hot  air.  Finally  it  is  transbn’ied  to  hermetically  sealed  ve.s.sel8. 


L.  Gukuette,  llriis.sels  :  (Engl.  V.,  No.  281,  .Ian.  2>i,  1871).) — Preservation  of 
meat  hy  fumigation  with  sulphurous  acid  produced  by  the  combustion  of  sulphur. 

Rich.  Vine  Tuson,  Camden  Town:  Disinfectant.  (Engl.  P.,  No.  38,  .Jan.  .3, 
1871).) — Solution  of  sulphurous  acid  in  carbolic  acid  or  amylic  alcohol.  In  order 
to  destroy  parasites  on  sheep,  some  of  this  mixture  is  mixed  with  fat,  to  a  salve. 

Rich.  Vine  Tuson,  P7rith:  Disinfectants  which  will  give  off  sulphurotts  acid. 
(Germ.  P.,  No.  8045,  .July  8,  1879.) — A  solid  disinfectant;  consi.sts  of  a  sulphite, 
bisulphite  or  hyposulphite,  with  the  chlorides,  sulphates,  nitrates  or  acetates,  of 
iron,  manganese  or  aluminium. 

A  fluid  disinfectant  consists  of  a  solution  of  the  salts  of  the  heavy  metals, 
which  are  saturated  with  sulphurous  acid. 


American  Patents. 

Condensed  from  the  Official  Gazette  of  the  U.  S.  Patent  Office,  by  Arno  Behr. 

Deceinber  1879. 

222,152-222,154. — Processes  for  manufacturing  alu7nina  and  cat  hon ate  of  soda. 
Cake  V.  Petraeus. 

Instead  of  calcining  a  mixture  of  cryolite,  lime  and  bauxite  together, 
the  inventor  adds  the  bauxite  to  the  calcined  mixture  of  cr^mlite  and 
lime,  and  treats  with  boiling  water.  An  acid  aluminate  of  sodium  is 
formed,  and  the  alumina  of  the  bauxite  utilized.  Silica  and  iron  con¬ 
tained  in  bauxite  cannot  combine  under  these  circumstances  with  any  of 
the  valuable  substances  of  the  mixture. 

222,109. — Explosive  compomids.  Edward  .1.  Williams. 

A  mixture  of  chlorate,  prussiate,  bichromate  of  potash,  nutgalls, 
cannel  coal,  starch  and  crude  coal  oil. 

222, 175. — Apparatus  for  the  manufacture  of  ferro-cyanide  of  potassium.  IIenry 
Bower. 

The  invention  refers  to  the  manner  in  which  the  iron  calcining 
vessel  is  placed,  and  its  bottom  protected  in  a  gas  furnace. 

222,224. — In7'e-p7-oof  compounds  for  lining  furnaces,  converters,  and  for  other 
purposes.  Ernst  P".  Althaus,  Otto  Junghans  and  Herrmann  Uls. 

MANN. 

(flaim  2. — The  employment  of  hydrochloric  acid,  chloride  of  mag¬ 
nesium,  or  of  chloride  of  calcium,  as  a  cement  or  binding  material,  in  the 
manufacture  of  fire-proof  material  from  lime-stone,  dolomite  or  similar 
material. 
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232,257. — Green  coloring  matters.  OsCAR  G.  Doebner. 

Refers  to  the  dye-stutf  called  “malachite  green,”  prepared  from 
benzo-trichloride  and  dimethyl-aniline. 

323,293. — Aging  sphdts  and  alcoholic  liquors .  JOSEPH  Lloyd  Martin. 

The  claims  onl}^  mention  the  application  of  a  current  of  electricity 
and  a  catalytic  agent  on  alcoholic  liquids. 

December  9,  1879. 

222,369. — Fluxitig  compounds  for  the  manufacture  of  iron.  John  Tate. 

The  ore  is  to  be  mixed  with  a  compound  consisting  of  borax,  chalk, 
hydrate  of  lime,  chloride  of  sodium,  manganese,  chlorine-water,  china- 
clay,  charcoal,  fire-clay,  flint-glass  and  bottle-glass. 

222,408. — Refining  petroleum  oils.  Edward  O.  Kattell. 

Superheated  steam  and  air  are  blown  into  the  liquid,  which  is  kept 
at  a  temperature  high  enough  to  prevent  condensation  of  water. 

232,422. — Manufactive  of  enameled  cast-iron  ware.  Eben  C.  Quinby  and 
Enoch  Baldwin. 

The  enamel  consists  of  a  mixture  of  equal  parts  of  borax  and  silica, 
with  some  other  ingredients  which  are  not  named  in  the  claim. 

323,451. — Antiseptic  and  deodorizing  coinpotinds.  Max  BurchaRDT. 

Chloride  of  calcium,  ten  parts;  alcohol,  fifteen  parts;  water,  seventy- 
five  parts. 

222,453. — Disinfectants  and  deodonzers.  Robert  May  Caffall. 

A  solution  of  alum  and  perchloride  of  iron  in  chlorine-water. 

322,508. — Methods  for  coloring  sugar.  Otto  H.  Krause. 

Ultramarine,  which  is  used  for  bluing  certain  grades  of  sugar,  is  not 
applied  to  them,  as  usually,  suspended  in  water  in  the  centrifugal  ma¬ 
chine,  but  is  mixed  in  the  dry  state  with  dry  powdered  sugar,  and  this 
mixture  is  used  for  producing  the  desired  shade  of  color. 

232,521. — Fluids  for  embalming.  James  H.  and  Henry  B.  McCarty. 

A  mixture  of  a  watery  solution  of  sulphate  of  zinc,  an  alcoholic 
solution  of  salicylic  acid,  and  extract  of  white  oak  bark  in  certain  pro¬ 
portions. 

223,547. — Processes  and  apparatus  for  making  fer7'o-cya7iides.  Joseph  Tcher- 
NiAC  and  Ury  Guenzburg. 

Refers  to  the  manufacture  of  sulpho-cyanide  of  ammonium  from 
carbon  disulphide  and  ammonia,  and  its  subsequent  transformation  into 
into  ferro-cyanide. 

December  16,  1879. 

232,598. — Manufacture  of  cream  of  tartar.  Edward  Muller. 

The  argols  are  boiled  with  steam  under  60  pounds  pressure. 


592 


AM  KKK’AX  I'ATKXTS. 


222,715. — Purifying  illiiminatiiig gas.  OuAZlo  IjUdO  and  \Vm.  T.  Lkes. 

(duiin  2  :  The  proces.s  of  illuminating^  pis,  freeing  it  from 

sulphur  and  ammonia,  which  consists  in  introducing  into  the  gas  a  gas, 
mi.xture  or  vapor,  such  as  air  or  caustic  ammonia,  which  will  form 
with  the  sulphur  of  the  gas  soluble  sulphur  comiiounds,  lieating  the  mix¬ 
ture,  and  then  washing. 

Deceiahep  1879. 

222,848. — Apparatus  for  gas  analysis.  August  T.  Schuessler. 

Refers  to  illuminating  gas.  From  the  claim  and  drawing  a  descrip¬ 
tion  of  the  aiiparatus  cannot  be  given. 

222,888. — Apparatus  for  moistening  the  atmosphere.  James  G.  Garland. 

A  line  spray  of  water  is  distributed  through  the  air  by  atomizers 
driven  by  compressed  air  or  steam. 

December  30.^  1870. 

222,983. —  Treating  linseed  and  kindred  oils.  Donald  D.  CattanACH. 

The  heated  oil  is  beaten  in  a  special  apparatus,  provided  with  a  hori¬ 
zontal  shaft  carrying  arms,  and  a  current  of  heated  air  is  forced  through 
the  oil. 

228,004. — Composition  for  fumigating  purposes.  G.  W.  XiCHOLLS  and  TllOMAS 
H.  Bilyeu. 

Saltpetre,  2  parts;  sulphur,  8  parts;  pulverized  licorice  root,  2  parts. 

223,019. — Method  of  coloring  fibrous  material.  Henry  W.  Vaughan. 

Claim  2:  Colored  yarns  having  incorporated  into  the  fibres  a  dry 
powder,  as  infusorial  earth,  charged  with  coloring  matter  and  with  an 
oleaginous  constituent. 

228,038. — Food  for  invalids.  Thomas  T.  Gaunt. 

The  inventor  claims  the  process  for  preparing  albuminose  or  peptone, 
by  grinding  and  agitating  albuminous  bodies,  while  such  bodies  are  being 
digested  with  acid  and  pepsin;  neutralizing  the  product  and  isolating  it 
by  liltration. 

228,050. — Phosphorescent  substance.  ALBERT  Kkause. 

It  consists  of  calcined  chalk,  sulphur  and  bismuth. 

223,200. — Process  of  tanning.  Isaac'  WEi.iiS. 

The  claims  give  no  sufficient  idea  of  the  process. 

Solution  for  depositing  nickel  alloy.  Wm.  Frishmuth  and  Her- 
.MANN  B.  VAN  TrONK. 

An  alloy  of  nickel  and  aluminium  is  obtained  by  galvanic  deposi¬ 
tion  from  a  solution  containing  a  salt  of  nickel,  with  chloride  of  alumin¬ 
ium  and  chloride  of  sodium. 
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of .  348 

Albumen  Compounds,  Crj^stalline,  Pre¬ 
paration  of .  494 
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Alkaloids,  Determination  in  Cinchona 
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Hydrocarbons,  Reactions  for. .  544 
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566;  Logwood  Test  for .  566 
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Sulphide,  Dissociation  of . 402 
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Amyliden-aniline . .  164 
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gress .  83,  320,  527 
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edge  of .  396 
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edge  of,  240;  Constitution  of.  241 
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Anthraquinone,  Diamido-,  etc. .  ..  491 
Anthraquinone-sulphonic  Acid,  Reduc¬ 
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Separation  from . 483 
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lies  in .  357 
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Aurine,  Formation  of .  386 
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363 ;  Detection  of  Salicylic  Acid  in, 
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Bessemer  Process,  Researches  on . .  165 
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by  Alkalies .  168 
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Detection  in  Urine .  105 
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Bitter  Principle  in  Unhopped  Fermented 
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Blowing  Machine .  91 
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Butter,  Examination  of,  by  Polarized 
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Fats  in,  568;  Method  for  Analysis 
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Cadmium,  Electrolytic  Determination 
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Calorimetric  Method .  295 
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Oil  of .  288 
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marks  on  Meyer’s  Experiments  on, 
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Separation .  384 
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chromates .  294 
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termination  in  Bichromates. . .  89 

Chromic  Iron,  Disintegration  and  Solu¬ 
tion  of . 104,  558 

Chromium,  Metallic,  New  Process  for 
Preparation  of,  276  ;  Volumetric 
Determination  of,  324  ;  Black  on 

Wool .  290 

Chrvsazine  Series,  Anthracene  Com- 

pounds  of .  290 

Cinchonine,  Oxidation  Products  . .  166 
Cinnamic  Acid,  Addition  Products  242 

Citric  Acid  and  Homologues . 173 

Cobalt,  Test  for,  109 ;  Determination  as 


0-xalate .  327 

Cobalto-C3"anide  of  Potassium,  Prepara¬ 
tion  and  Properties  of . 272 

Cocoa  and  Chocolate,  Determination  of 

Theobromine  in .  365 

Colchicine,  Determination  in  Toxico¬ 
logical  Cases .  106 

Colorimeter .  91 


Colorimetry,  Source  of  Error  in. . .  379 
Coloring  Matter  of  Palmella  cruenta  403 


Concretions,  Intestinal,  of  Horses, 

Analysis .  430 

Copper,  Hydrobromic  Acid  a  Test  for, 
525;  Guaiacum  Tincture  a  Reagent 
for,  528;  Titration  with  Ammo¬ 
nium  Sulpho-cyanide .  323 
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Cupric  Ammonium  Oxyferro-cyanide, 
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C^^anamide .  496 

Cyanethine,  Note  on . 496 
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Direct  Combination  with  Hydro¬ 
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I  Cyanuric  Acids,  New .  289 

i  Daphnetine,  On .  167 
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;  Diastase,  Action  of,  on  Starch  and 

I  Glycogen .  173 

I  Dibenzyl,  Action  of  Chlorine . 497 

!  Dibromcapric  Acid .  292 

I  Dichlor-azophenol,  Constitution . . .  493 
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Dichlor-propionic  Acid,  Formation 
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Digallic  Acid .  161 

Dimethjd-arsenic  Acid,  Physiological 
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Diphenjd-arsenic  Acid,  Physiological 

Effects .  159 

Diphem’l-guanidine  Chloride,  Action 
of  Nitric  Acid  on . 489 
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Diplienyl-nitrosainine,  Azo  Derivatives 

of .  ;«)() 

Disintegration  of  Chromic  Iron  Ore  104 
Displacement,  Reciprocal,  between 
Oxygen,  Sulphur  and  the  Halogens 
Combined  with  Hydrogen. . . .  385 
Dissociation  of  the  Elements  at  High 


Temperatures . 313,  381 

Distillation,  etc..  Regulation  and  Varia¬ 
tion  of  Pressure  in . 250 

Divaleryl,  Preparation  of . 397 

Dropping  Glass .  379 

Dye-stuff,  New,  from  Ortho-amido- 

phenol .  493 

Ebullioscope,  Studies  on .  571 


Eikosylene,  a  Derivative  of  Peat  Par¬ 
affine .  164 

Elements,  are  they  Compound  Bodies? 

113;  Dissociation  of . 313 

Epichlorhydrine,  Action  of  Hydrocy¬ 
anic  Acid  on .  160 

Ergot,  Spectroscopic  Reaction  for,  103 ; 

Detection  in  Flour .  340 

Ethane,  Halogen  Substitution  Prod¬ 
ucts  of .  246 

Ethane  and  Ethylene,  Nomenclature 
and  Boiling  Points  of  Chlorbrom, 
and  Bromine  Substitution  Prod¬ 
ucts . 248 

Ether,  Glycocholic,  289 ;  Methyl-formic 
Preparation,  389;  Silicic,  Thermic 

Formation  of .  487 

Etherification,  Role  of  Auxiliary  Acids 

in .  386 

Ethers,  Compound,  Influence  of  Isomer¬ 
ism  of  Alcohols  and  Acids,  in  For¬ 
mation  of,  256;  Hydracid,  Forma¬ 
tion  in  the  Gaseous  State,  172; 

Tribasic  Formic .  167 

Ethers  and  Alcohols  of  Oxy-acids,  Boil¬ 
ing  Points  of . 290 

Ethyl-diacetic  Acid,  Detection  in 
Urine .  254 


Ethylene,  Action  on  Benzine  with  Am¬ 
monium  Chloride,  390;  Chlorbrom 
and  Bromine  Substitution  Products 

of .  248 

Evaporation,  Rapid,  of  Liquids. . .  90 


Explosives,  Researches  on,  399;  Obser¬ 
vations  on  Nobel  and  Abel’s  Paper 

on .  401 

Fairfieldite,  Description  of .  392 

Fast-red .  180 

Fats,  New  Apparatus  for  Determination 

of .  586 

Fatty  Acids,  Changes  Produced  by 

Distillation  with  Superheated 

Steam .  403 

Ferment,  Soluble  Alcoholic,  Non-ex¬ 
istence  of .  403 

Fermentation,  Succinic,  273;  Sulphhy- 

dric .  489 

Fermented  Liquors,  Bitter  Principle  in 
Unhopped,  363;  see  also  Alcohol. 
Ferric  Oxide,  Separation  of,  from  Man¬ 
ganese .  325 

Ferro-cyanides,  Metallic,  Special  Law 

applicable  thereto .  388 

Ferrous  Oxide,  Determination  in  Sili¬ 
cates .  85 

Fillamite,  Description  of .  392 

Filter  Paper . 376 

Fire  Damp,  Method  for  Detection .  367 
Flour,  Examination  for  Alumina  and  Sil¬ 
ica, 110  ;  see  also  Alum  and  Alumina. 

Fluoranthene,  Constitution .  169 

Fluorine,  Volumetric  Determination, 
539;  Determination  in  Organic  Sub¬ 
stances .  543 

Formic  Ethers,  Tribasic  .  167 

Formic  Acid  Oxidation  with  Cupric 

Ammonium  Solution . 490 

Fruit  Culture,  Contribution  to  the 

Chemistry  of . 423 

Fuchsine,  Spectrum  .  578 


Fumaric  Acid,  Contributions  to  Knowl¬ 
edge  of .  236 

Fungoid  Growths,  Existence  without 

Oxygen .  494 

Fusing  Points  of  Organic  Bodies,  De¬ 
termination  . 375 

Gallium,  Atomic  Weight,  320;  Specific 

Heat,  and  Heat  of  Fusion . 279 

Gas  Substitute  Made  from  Air  and 

Gasoline  Vapor  .  91 

Gas  Analysis,  Apparatus  for,  from  sim¬ 
ple  Laboratory  ]\Iaterial .  373 
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Gases,  Combustible,  Analysis  of,  372; 
Compressibility  of.  Researches 

on .  172 

Gas  Furnace,  Modification  of .  585 

Geranium  Oil,  Detection  of  Adultera¬ 
tions .  105 

Glass,  Imperviousness  for  Gases,  91; 

Crystal,  Manufacture  of .  172 

Glucose,  Carbonated  Cupric  Solution 
for  Determination  of,  344;  Deter¬ 
mination  in  Blood,  350;  Examina¬ 
tion  of  Dr.  Pavj-’s  Method  of 
Determination,  341;  In  Cane; 
Sugar,  Determination  of,  2;  Titra-  j 
tion  of,  with  Ammoniated  Fehling’s  ' 
Solution,  341;  see  Dextrose, 
and  Sugar,  Inverted. 

Glue,  Behavior  with  Chromates  towards  | 

Light .  493 

Glycerine,  Test  for .  339 

Gl3’cocol,  Preparation  from  Xitracetic 

Ether .  390 

Glycogen,  Action  of  Diastase,  etc.  173 

Glvcol,  Hexvlic,  from  Diallyl . 272 

Glyoxylic  Acid,  Contributions  to  His¬ 
tory'  of .  395 

Gold,  Separation  from  Silver .  99 

Gun-cotton,  Products  of  Decomposi-  j 

tion  in  Closed  Vessels .  399  | 

Halogens,  Application  of  Silver  Titra¬ 
tion  with  Ammonium  Sulpho-cy- 
anide  to  Determination  of,  323 ;  De¬ 
termination  of,  by  V olhard’s  Meth¬ 
od,  535 ;  Combined  with  Hydrogen, 

I 

Reciprocal  Displacement  of,  with  j 

Oxygen  and  Sulphur .  385 

Heptane  from  Pinus  sabiniana. . . .  286 
Hexylenes,  from  Tertiary  Hexyl  Al¬ 
cohols  and  Polymerisation  Prod¬ 
ucts .  251 

Hippuric  Acid  in  Urine,  Source  of,  493 
Hydracids,  Decomposition  of,  by  Met¬ 
als .  384 

Hydrocarbons  from  American  Petro¬ 
leum,  384 ;  Aromatic,  Reactions  for, 
544;  Non-saturated,  Formation 

from  Xon-saturated  Acids _ 246 

Hydrocarbon  Substitution  Products, 
Oxidation  of .  115,  283 


Hy'dro-cellulose,  Transformation  to  Pyr- 

oxyls . 400 

Hydrochinone,  Derivatives  of . 161 

Hydrochloric  Acid,  Titration  for  Chlo¬ 
rine  in .  18 

Hydrocinnamic  Acid,  Formation  by 

Pancreatic  Digestion . 166 

Hydrocyanic  Acid,  Formation  by  Oxi¬ 
dation  of  Thialdine,  etc . 555 

Hydrogen,  Determination  by  Absorp¬ 
tion,  371;  Fractional  Combustion 

in  Mixtures .  372 

Hydrogen  and  Carbonous  Oxide,  Rela¬ 
tive  Affinity  of  Oxygen  to. . . .  164 
Hydrogen  Peroxide,  250;  as  Reagent 
in  Chemical  Analysis,  335 ;  Quanti¬ 
tative  Determination . 321 

Hydrogen  Phosphide,  Determination, 
372;  Combination  with  Cuprous 
Chloride,  and  Determination . .  386 
Hydrogen  Silicide,  Thermic  Forma¬ 
tion .  487 

Hydrogen  Sulphide,  Action  on  Cupric 
Salts,  332;  as  Reagent  in  the  Dry 
Way,  536;  Preparation  in  Toxico¬ 
logical  Investigations,  378 ;  Pre¬ 
paration  .  580 

Hydro xylamine.  Volumetric  Determin¬ 
ation .  346 

Hy^ponitric  Acid,  Determination  in  Sul¬ 
phuric  and  Xitric  Acids .  18 

Hyposulphites,  Determination, ...  89 

Hy'posulphuric  Acid,  Composition  and 

Basicity .  497 

Indigo,  Molecular  Weight  of .  254 

Insect  Powder,  Active  Principle  in  390 
Iodides,  Influence  of  Light  upon  De¬ 
composition  of .  65 

lodimetry.  Based  on  Permanent  Stand¬ 
ard  Solutions . 490 

Iodine,  Acetate  of,  161 ;  Determination 

of,  in  Varec .  563 

Iodine  Trichloride,  Specific  Gravity  90 

Iridium,  Atomic  Weight  of .  320 

Iron  by  Hydrogen,  Composition  of  401 
Iron,  Detection  by  Salicylic  Acid,  335 ; 
Determination  in  Organic  Substan¬ 
ces,  347 ;  Reduction  of  Per-salts  of, 
by  Zinc  Dust,  96;  Determination 
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of  Silicon  and  Pl)osi)lionis  in,  104; 
Separation  from  Manganese. . . 

Iron  and  Steel,  On  the  Gases  Enclosed 
in,  1G5;  Determination  of  Mangan¬ 
ese  in,  851;  Determination  of  Car¬ 
bon  in,  88,371;  Determination  of 
Phosphorus  and  Silicon  in,  104; 
Determination  of  Silicon  in,  371, 
502  ;  Determination  of  Sulphur 

in .  500 

Iron  Industry,  Determination  of  Sul- 

l)hur  in  Products  of . 500 

Iron  Ores,  Reduction  of,  with  Zinc 

Dust .  90 

Isatine,  Reaction  for . 543 

Isobutyl-aldehydes,  Action  of  Potassium 

.  Carbonate .  292 

Isocholesterine,  Specific  Rotation, .  380 
Isodiphenic  Acid,  Constitution. . . .  109 

Isomalic  Acid .  295 

Kakodylic  Acid,  Physiological 

Effects .  100 

Laboratory  Notes .  525 

Lactucone. . . .  158 

Law  of  Volumes,  Additions  to. . . .  108 
Lead,  Colorimetric  Test  for,  87;  Deter¬ 
mination  as  lodate .  535 

Library,  Additions  to,  from  January  to 
March  1, 1879,  39;  March  l,toMay  1, 
1879,  129  ;  May,  1879,  131;  June  1, 

to  September  1,  1879 .  311 

Light,  Influence  on  Chemical  P  r  o  - 

cesses .  93 

Lime-juice,  Determination  of  Nitric 

^Acid  in . 307 

Lime,  Quick-,  Technical  Valuation 
of,  559;  Pyrolignite  of.  Valuation 

of .  307,  582 

Liquids,  Heterogeneous,  Distillation 

of .  401 

Lithia,  Determination  as  P  h  o  s  - 

phate . 100,  335 

Lithium  Picrate .  280 

Magnesia,  Delicacy  of  Qualitative  Re¬ 
action  for,  90  ;  Volumetric  Deter¬ 
mination  of .  504 

Maleic  Acid,  Contributions  to  Knowl¬ 
edge  of .  230 

Malonic  Acid,  Preparation  of  385,  494 


.Manganese,  Determination  in  Iron,  83; 
Separation  from  Iron,  533;  Sep¬ 
aration,  from  Zinc,  5127;  Volu¬ 
metric  Determination,  with  Vol- 
hard’s  Silver  Titration,  329  ;  Volu¬ 
metric  Determination .  5327 

Mercurialine,  Identical  with  Methyl- 
amine .  100 

Mercurial  Vapors,  Reagent  for. . . .  330 
Mercuric  Cyanide,  Influence  of  Sodium 
Chloride  on  Decomposition  of,  with 

Dilute  Acids .  550 

Mercury,  Apparatus  for  Distillation 
of,  370  ;  Blow-pipe  Assay,  370 
Electrolytic  Determination,  99 
Ammoniacal  Compounds  of,  259 
Emission  Spectrum  of  Halogen 
Compounds  of,  374  ;  Purification 
of,  377,  378 ;  Titration  with  Ammo¬ 
nium  Sulpho-cyanide .  323 

Meta-chlorsalicylic  Acid,  Products  Ob¬ 
tained  by  Nitration  of . 228 

Meta-diamidobenzole,  a  Test  for  Ni¬ 
trous  Acid . 105 

Meta-nitro-anisole,  Behavior  with  Am¬ 
monia .  109 

Meta-nitro-toluene,  in  Commercial  Ni- 
tro-toluene .  480 

Metallic  Fragments  from  Peruvian 
Sepulchres,  Analysis .  270 

Metallic  Phosphides .  108 

Metallic  Sulphides,  Action  of  Ammo- 

jiacal  Salts  on .  331 

Mtieorite,  Analysis  of  the  Zsadanyer  80 

Methyl-amine,  Identical  with  Mercuria 
line .  100 

Methyl-aniline,  and  Coloring  Matters 

Derived  therefrom .  273 

Methyl  Chloride,  Hydrocarbons  from, 
by  Action  with  Aluminium  Chlo¬ 
ride,  398;  Determination  of  Density, 
etc. ,  271 ;  n3^drocarbons  Formed 
by  Action  upon  Toluene,  &c. .  280 
]Methyl-crotonic  Acid,  Contributions 
to  History  of .  390 

iNIethylene  Chloride,  Preparation  of, 

etc .  522 

]Methyl-formic  Ether,  Preparation  of  389 
Methyl-toluidine  and  Coloring  Matters 
Derived  therefrom .  273 
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Micro-chemical  Analysis  of  Minerals 

and  Rocks .  95 

Microscopic  Preparations,  Coloration 

of .  583 

Milk,  Analysis  of,  570;  Optical  Deter¬ 
mination  of  Fat  in,  570;  Gravimet¬ 
rical  Determination  of  Fat  in,  358 ; 
Determination  of  Solids  in,  357 ; 
Determination  of  Water  in  . . .  358 
Minerals,  Micro-chemical  Analysis.  95 

Miscellaneous. . .  .  180 

Molybdates.... .  112 

Monochlorlactic  x\cid.  Formation  from 

Glyceric  Acid. . . .  289 

Mono-  and  Diphenyl-arsenic  Acids, 

Physiological  Effects  of .  159 

Naphthalene,  Action  of  Phthalic  Anhy¬ 
dride,  and  Aluminum  Chloride 

on .  485 

Nickel,  Determination  as  Oxalate,  327; 
Separation  from  Zinc,  332;  Proto- 
sesquioxide.  Existence  and  Forma¬ 
tion .  295 

Nitric  Acid  Determination,  540;  Deter¬ 
mination  in  Water  Analysis,  541; 
Determination  in  Lime-juice,  367; 
Titration  for  Hyponitric  Acid,  18; 

Behavior  with  Soda-lime .  100 

Nitriles  in  Pyrogenous  Products  from 

Residue  of  Beet  Roots .  277 

Nitro-cellulose,  Separation  from  Nitro¬ 
glycerine . 366 

Nitro-cuminole  and  Derivatives.  . .  164 
Nitrogen,  Determination  in  Agricultur¬ 
al  Products,  351,355,  356;  Appara¬ 
tus  for  Determination,  by  Dumas’ 
^lethod,  375  ;  Determination  in 
Horn,  etc.,  542;  Total,  Determina¬ 
tion  in  Organic  Substances,  542  ; 
Determination  in  Explosive  Nitric 
Ethers,  102,  542;  Determination  in 

Steel . 562 

Nitrogen  Iodide,  Constitution  of.  .  112 
Nitrogenous  Substances,  Organic  Anal¬ 
ysis  of .  336 

Nitro-glycerine,  Separation  from  Nitro¬ 
cellulose,  366  ;  Determination  of 

Nitrogen  in .  .  102 

Nitro-salicylic  Acids,  etc .  233 


Nitrosyle  Chloride,  Action  on  Unsat¬ 
urated  Hydrocarbons .  170 

Nitro-tdluene  in  Commercial  Meta-ni- 

tro-toiuene . 482 

Nitrous  Acid,  Test  for,  105  ;  Detection 
and  Estimation,  in  Potable  Wa¬ 
ters .  136 

Norwegium,  Equivalent  and  Properties 

of,  527;  Properties  of . 398 

Oils,  Essential,  Detection  of  Alcohol 
in,  582;  Testing  for  Adulteration, 
368 ;  of  Ericeae,  Components 

of.. . 395 

Oil-gas  for  the  Blast-lamp .  91 

Oleic  Acid,  Quantitative  Separation 

from  Stearic  Acid .  360 

Ortho-amidophenol,  New  Dye  from  493 

Ortho-cresole,  Phthaleine  of .  395 

Ortho-diamido-diphenetol . 495 

Oxalic  Acid,  Action  of,  on  Chlorates, 
Bromates  and  lodates,  384;  Formed 
by  the  Action  of  Hydrochloric  Acid 
and  Potassium  Chlorate  on  Organic 
Substances,  106;  Oxidation  by  Cu¬ 
pric  Ammonium  Solution . 490 

Oxygen,  Apparatus  for  Determination 
of,  in  Air,  585;  Volumetric  Deter¬ 
mination  with  Phosphorus,  372  ; 
Relative  Affinity  to  Hydrogen  and 

Carbonous  Oxide .  164 

Oxygen  and  Halogen  Elements,  Rela¬ 
tive  Affinities  and  Reciprocal  Dis¬ 
placements .  280 

Oxyphenyl-acetic  Acid .  294 

Ox5q)henyl-propionic  Acid . 296 

Ozonator,  8 ;  New  and  Powerful 

Form . 431 

Ozone,  8,  431;  Action  on  Vegetable 
Colors,  228;  Action  on  Organic 
Bodies,  447;  Action  on  Carbonic 
Oxide,  450  ;  Bleaching  Effect  on 
Sugar  Syrups,  229;  Not  Produced 
by  Crystallization  of  Iodic  Acid, 
445 ;  Preparation  by  Chemical 
Methods,  442;  Solubility  of,  in 

Water .  220 

Ozone  and  Electricity, Researches  on  171 
Ozonisation  of  Air,  Products  Obtained 
in .  145 
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Palm  Wine,  Composition .  402 

Palmella  crucnta,  Coloring  Matter 

of .  402 

Paj)averine,  New  Test  for .  545 

Parabanic  Series,  New  Derivative 

of .  487 

Para-amido-phenetol .  485 

Para-oxysalicylic  Acid .  495 

Para-nitro-plienetol .  485 

Para-plienylendiamine .  102 

Patents,  see  Index  to  Patents .  CIO 

Perchloric  Acid,  a  Reagent  for  the  Al¬ 
kaloids .  545 

Petrocene .  114 


Petroleum  and  its  Examination,  188; 
Pennsylvanian,  By-products,  Ob¬ 
tained  in  Treatment  of,  277;  Hy¬ 
drocarbons  in . 384 

Phenanthrene,  Constitution  of . . . .  395 
Phenetol.  Ortho-diamidodi-,  Prepara¬ 
tion, etc., 495;  Para-nitro-  and  Para- 

amido- .  485 

Phenol,  Volumetric  Determination  of, 

581;  Test  for .  540 

Phenol, Dichlorazo-,  Constitution  of  493 
Phenol-glucoside,  etc. ,  Synthesis  of  403 
Phenol-glycollic  Acid,  etc..  Preparation 

of . 490 

Phenol-glyoxylic  Acid,  Reactions  for 543 
Phloroglucine,  Weselsky’s  Reaction 

for .  338 

Phosphoric  Acid,  Determination  as 
Magnesium  Phosphate,  358,  537; 
Determination  with  Ammonium 
Molybdate,  538;  Rapid  and  Exact 
Method  for  Determination,  352;  Es¬ 
timation  by  Magnesia,  353;  De¬ 
termination  in  Fish  Guano,  355; 
Volumetric  Determination  with 
Uranium  Solution,  350;  Reverted, 

Determination .  355 

Phosphorus,  Determination  in  Iron  and 

Steel .  104 

Photometric  ^leasurcments.  New  Unit 

for .  373 

Picrotoxine  and  Derivatives,  Cdiaracter- 

istic  Reactions .  339 

Platinates,  Compound,  and  New  Plati- 
no-potassium  Salt .  472 


Platinum,  Volatilization  of,  in  Chlorine 

Gas .  479,  481 

Platinum  Residues,  Recovery  of. .  587 
Poi.sons,  Te.sting  for,  in  Saliva. . . .  402 
Polyporic  Acid,  Contribution  to  Knowl¬ 
edge  of .  258 

Potassium, Criticism  of  Carnot’s  Method 
for  Determination  of,  530;  Mesity- 
lene-sulphate.  Products  of  Fusion 
with  Alkalies,  252;  Volumetric 
Determination  of,  333;  Cobalti-cy- 
anide,  etc..  Properties  and  Prepara¬ 
tion,  272;  Iodide  Containing  Lead, 
Behavior  of,  toward  Hydrogen  Sul¬ 
phide,  109;  Iodide,  Iodide  of,  384; 
Permanganate,  Lead  Oxalate  for 

Standardizing .  586 

Potatoes,  Sweet,  Chemical  Examination 

of .  520 

Precipitates,  Determination  of.  Without 
Filtration,  84;  Separation  and 
Treatment  of,  in  Analysis. . .  582 

Proceedings,  Januar}'  2,  1879,  1 ;  Febru¬ 
ary  0,  1879,  0;  March  0,  1879,  37; 
April  3, 1879,  79;  May  1,  1879,  127; 
June  5,  1879,  183;  September  4, 
1879,  383;  October  2,  1879,  408; 
November  6,  1879,  401 ;  December 

4,  1879 .  507 

Pseudo-uric  Acid . 389 

Purpurines,  Isomeric,  Chronology 

of .  184 

Pyrogallol,  Antiseptic  Properties  of,  497 
P3TOgallol-triglycollic  Acid,  Prepara¬ 
tion  of . 496 

Pyromeconic  Acid,  294  ;  Properties, 

Salts  and  Derivatives  of . 490 

Quinine,  Oxidation  of . 80,  109,  395 

Regulator,  Automatic,  for  Evaporation, 

etc .  584 

Resorcine  Ether,  Action  of  Nitrous 

Acid  on .  101 

Rider-weights,  Arrangement  for  Mov¬ 
ing . 580 

Rocceline .  180 

Rosaniline,  ('oust it ut ion  of .  271 

Rubidium,  Atomic  Weight  of _  100 

Saccharimeter,  New  Form  of .  92 

Saffranine,  Spectra  of  Salts  of _ 374 
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Salicylic  Acid,  Curve  of  Solubility  of, 

272;  Detection  in  Beer .  294 

Saliva,  Search  for  Poisons  in .  402 

Saliva  and  Pancreatic  Juice,  Action  on 

Starch  and  Glycogen . 273 

Salts,  Hydrated.  Relations  of  Volumes 

of  Solutions  to  Water  of  Composi¬ 
tion. . . . 392 

Samarium,  Researches  on . 401 

Sandal- wood.  Coloring  Matter  of . .  158 
Scandium,  Percentage  in  Gadolinite  and 

Keilhauite .  389 

Scapolites,  Presence  of  Chlorine  in  391 
Serpentine,  of  Venayes .  275 

Silicates,  Use  of  Litharge  in  Analj’sis 
of .  334 

Silicon,  Determination  in  Iron  and 

Steel .  104,  371,  562 

Silk,  Raw,  Influence  of  Composition  of 

AVater,  in  Produetion  of .  159 

Silver,  Determination  of,  in  Galena,  by 
Volhard’s  Method,  562;  Determina¬ 
tion  of,  by  Y olhard’s  Method,  535 ; 
Metallic,  Presence  of  Oxygen  in, 
527 ;  Separation  from  Gold ....  99 

Silver-ultramarine,  Some  Reactions 
of .  163 

Soda,  Preparation  of  Standard  Solu¬ 
tion  of .  525 

Sodium,  Spectrum  of .  373 

Sodium  Sulphate,  Anhydrous,  Heat 
Evolved  on  Mixing  with  Water,  395 

Solanine  and  Decomposition  P  r  o  d  - 
nets . 255 

Solubilities,  Apparatus  for  Determina¬ 
tion  of . 375 

Specific  Gravity  of  Powdered  Bodies, 

Determination .  395 

Spectra  of  Gases  and  Vapors,  Influ¬ 
ence  of  Pressure  and  Temperature 
on .  93 

Spectral  Analyses,  Quantitative  84,  374 
Spectrophotometer,  New  form  of..  583 

Spectroscope,  Support  for . 379 

Spectroscope  of  M.  Thollon .  172 

Spectroscopes,  Compound  Prism,  New, 

for  Direct  Vision .  172 

Spectrum,  Absorption,  of  Iodine  and 
Bromine  Monochloride,  95;  Ultra¬ 
violet  .  94 


Spermatic  Fluid,  Detection  of  Spots 

Formed  by .  557 

Spices,  Determination  of  Purity  of  570 

Starch,  Action  of  Dilute  Sulphuric 
Acid  and  Diastase  on,  101 ;  Action 
of  Diastase,  etc.,  on,  173;  Deter¬ 
mination,  546;  Determination  in 
Sausages,  571 ;  Transformation  into 


Glucose  by  Cold  Water .  271 

Stearic  Acid,  Separation  from  Oleic 
Acid . .  360 


Steel,  Determination  of  Carbon  in,  371 ; 
Determination  of  Nitrogen  in,  562; 
and  Iron,  Determination  of  Silicon 
in,  104,  371,  562;  Determination 
of  Phosphorus  in,  104;  Relation 
between  Composition  and  Proper¬ 
ties  of,  278 ;  see  also  Iron. 

Strychnine,  Behavior  with  Iodic  Acid, 
545 ;  Reaction  for,  341 ;  Researches 


on .  273 

St}Tolene,  Rotary  Power  of .  279 


Sugar,  Absorption  of,  by  Bone  Black, 
509 ;  Action  of  Bone  Black  on  Solu¬ 
tions  of,  468;  Ammoniacal  Copper 
Test  for,  109,  547;  Action  of 
Oxalic  Anhydride  on  Various 
kinds,  100;  Commercial  Valuation 
of,  514;  Contributions  to  the 
Knowledge  of  Certain  kinds,  162 ; 
Exact  Determination  of,  by  Polari- 
scope,  2 ;  Influence  of  Temperature 
on  Polarization  of,  26;  In  Sweet 
Potatoes,  526;  Inverted,  Determin¬ 
ation  in  presence  of  Saccharose,  2, 
344;  Neutral  and  Inverted,  488; 
Palm,  Analysis  of,  488;  Reducing 
Effect  of  the  Different  Kinds  on 
Copper  Solutions,  342 ;  Rapid 
Estimation  in  Raw  and  Refined 
Commercial,  205;  Inverted,  Sweet¬ 
ness  of,  182;  In  Corn-stalks  and 
Melons .  420 

Sugar-cane,  Experiments  with  Fertiliz¬ 
ers  on . 416 

Sulphates,  Researches  on,  278;  of  Mag¬ 
nesium  Group,  Volume-constitu¬ 
tion  of .  492 


016 
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Sulphides,  Metallic,  Action  of  Ainino- 
nia  on,  888  ;  Metallic,  Action  of 

Ainmoniacal  Salts  on .  881 

Sulphites  and  Hypo-sulphites,  Deter 

mination  of .  89 

Sulphonic  Acid,  Formation  of,  from 

Sulj)hones . 298,  898 

Sulpho-urea  Compound,  New .  415 

Sulphur,  Claim  of  Priority  for  Meth¬ 
od  of  Determining,  487,  542;  Deter¬ 
mination  of,  in  Products  of  Iron 
Industry,  5G0 ;  Determination  of, 
in  Sulphurets,  540  ;  New  Method 
of  Determining,  487  ;  Solubility  in 

Acetic  Acid . . .  99 

Sulphuric  Acid,  Detection  of,  in  Wine, 
864  ;  Normal  Percentage  of,  in 
Wine,  865;  Titration  of,  with  Ba¬ 
rium  Chloride,  380;  Titration  for 

Ilyponitric  Acid .  18 

Tan-liquors,  Titration  of  Free  Acid 

in . .  367 

Tannin,  Determination .  102 

Tar  Bases,  Compounds  of  Nickelous 
and  Cobaltous  Chlorides  with,  165 
Tartaric  Acid,  Determination  in  Argols, 
102;  Determination  in  Lees  and 
Inferior  Argols,  869;  Free,  Detec¬ 
tion  in  Wine . 864 

Tea,  Chinese,  Characteristics  and  De¬ 
tection  of  Adulterations......  862 

Temperature,  its  Influence  in  Sugar 

Polarization . .  26 

Temperature  Regulator .  91 

Tetrahedrite,  from  Iluallanca,  Analysis 

of .  898 

Tetrallyl  -  ammonium  Bromide  a  n  d 

Triallyl-amine .  887 

Theobromine,  Determination  in  Cocoa 

and  Chocolate . 865 

Thermo-chemical  Investigations. .  .  298 
Tiglic  Acid,  Contributions  to  Knowl¬ 
edge  of,  240;  Constitution  of..  241 
Tin,  Grey  Modification  of,  494;  Organo- 
metallic  Radicals  of,  899;  Separa¬ 
tion  from  Arsenic  and  A  n  t  i  - 

mony .  488 

Toluene,  Succinyl  Compounds  of,  160, 
897;  -Sulpho-chloride,  Liquid,  287 


To! Hole,  (Combinations  with  Metals  897 
Tri-methylamine,  Commercial,  898; 
Action  of,  on  Carbon  Disul¬ 
phide .  294 

Triphylite,  Composition  of .  391 

Tropaeoline,  a  Substitute  for  Litmus  110 

Tungstates . Ill 

Turkish-red-oil, Determination  of  Water 

in .  867 

Ultramarine .  895 

Ultramarines,  Organic,  Formation 

of .  171,  277 

Uralium,  Atomic  Weight  and  Proper¬ 
ties  of .  527 

Uranium  Minerals,  E.xamination  of, 

from  North  Carolina . 281 

Uranyl  Salts,  New .  255 

Urea,  Action  of  Il^-pochlorites  on,  101 ; 

New  Ferment  of . 387,  488 

Uric  Derivatives  of  Alloxan  Series, 

Synthesis  of .  172 

Vanadium,  Volumetric  Determina¬ 
tion .  97 

Vapor  Density,  Determinations  at  High 
Temperatures,  of  Substances  which 
Attack  Mercury,  877;  Limits  to 
Determination  in  Barometric 

Vacuum . 380 

Vegetable  Tissues,  General  Method  of 

Analysis .  345 

Viscosity,  Catalytic  Phenomena  Cau.sed 

by .  886 

Volumes,  Accurate  Determination  of, 
90;  of  Solutions  of  Hydrated  Salts, 
Relations  to  Water  of  Composi 

tion .  892 

Volume-constitution  of  Sulphates,  etc., 

of  Magnesium  Group . 492 

Volumometer,  New^  Forms  of,  90, 

. 586,  379 

Water,  IModes  of  Combination  of  Ele 
ments  Indicated  in  Analysis  of,  886 ; 
Distilled,  Preparation  of,  Free  from 
Ammonia,  586;  from  the  North  Sea. 
Gases  Dissolved  in,  496;  Mineral, 
from  Rossheim,  Analysis  of,  491 ; 
Mineral,  of  Auvergne.  271 ;  Potable. 
Conduct  of  Ammonia  Test  in,  565; 
Determination  of  Zinc  in,  564  ; 
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Determination  of  Nitrous  Acid  in, 
136;  Examination  for  Bacteria. 
103;  Examination  for  Organic  Pur¬ 
ity,  106;  Microscopic  Examination 

of .  578,  367 

W eighings,  Reduction  to  Y acuo. . . .  250 
Wine,  Adulterations  of,  573  ;  Coloring 
^Matter  and  Coloration  of,  578  ; 
Detennination  of  Acetic  Acid  in, 
364;  Detection  of  Free  Tartaric 
Acid  in,  364;  Detection  of  Fuchs- 
ine  in,  378,  574,  575;  Detection  of 
Aniline  Colors  in,  576;  Detection 
of  Coralline  with  Fuchsine  in,  576 ; 
Properties  of  Coloring  Matter  of 
Genuine,  etc.,  578;  Spectroscopic 
Detection  of  Foreign  Coloring  Mat¬ 
ters  in,  577;  Sulphuric  Acid  in, 
364 ;  Systematic  Course  for  Detec¬ 


tion  of  Artificial  Colors  in. . .  576 

Wine  Oil . 296 

Wood,  Composition  of,  295;  Analysis 

of .  345 

Wood-spirit,  Determination  of  Methyl- 

alcohol  in .  579 

Xanthine  Bodies,  Formation  from  Egg- 
albumen . 165 

Xylenesulphamide,  Oxidation  of 

116 .  283 

Zinc  Acetate .  158 

Zinc,  Determination  of,  by  Electrolysis, 
330;  Volumetric  Estimation  of, 
329,  534;  Determination  in  Potable 
Waters,  564  ;  Determination  as 
Oxalate,  327 ;  Separation  from  Man¬ 
ganese,  327 ;  Separation  from 
Nickel .  332 
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Absorption  of  Diluted  Gases .  501 

Agate,  Bleaching  and  Coloring  458.  498 
Air,  Moistener,  592  ;  Pump,  499;  Puri¬ 


fication .  296 

Albumen .  407 

Albuminoids .  500 

Alkalies .  118,  404,  455,  501 

Alloys . 122,  123,  308,  405,  406, 

. 408,  505,  592 

Alumina,  298.  299;  and  Alkaline  Car¬ 
bonates .  455,  590 


Coffee  Substitute . 500 

Cold,  Production  of .  300 

Coloring  Matters .  302,  303,  405, 

;  459,  499,  503,  591 ;  see  also  Dyes. 

I  Composition  for  Ships’  Bottoms. . .  405 

j  Copal,  Melting .  456 

I  Crucibles .  307,  457 

j  Detergent  Compound .  309 

i  Disinfection  and  Disinfectants,  301,  302, 

I  . 456,  590,  591,  592 

i  Distillation .  120,  300 


Aluminium,  and  Alloys,  408  ;  Sul-  | 


phate .  307,  406,  456,  458  ! 

Amber,  Melting .  303,  456  j 

Amido-benzole-sulphonic  Acids _  499  j 

Ammonia .  125,  588  i 

Ammonium  Salts. . .  .  124,  305, 

. 455,  498,  500,  588 

Anti-incrustation  Compounds . 503 

Antiseptics.  . . .  405,  408,  500,  503,  591 

Asphaltum .  302,  458 

Barium  Sulphate .  299,  300 

Beer .  407,  459  ! 

Benzoic  Acid .  303  ' 

Beverages .  305  I 

Bleaching .  124  I 

Bones,  Treatment  of .  307  i 

Bottles,  Marking  of .  126 

Bricks .  299,  308 

Brine,  Concentration  of. .  404,  456,  502 

Briquettes .  501 

Bromine .  455,  502 

Bronzing  Wood,  etc .  123 

Buttons .  307,  406 

Carbonic  Acid .  297 

Carbons  for  Electric  Light .  . .  122 

Carboys .  308,  458,  505 

Cement,  118,  120,  123,  125,  299,  502; 

for  Leather,  etc .  126 

Centrifugal  Apparatus . 506 

Chloroform .  457 

Chromates .  302,  406 

Cigarettes,  Medicated . 125 

Cod  Liver  Oil . 457 


Drier  for  Oils .  123 

Dyes,  119,  120,  122,  126,  405,  458,  459, 


499,  505,  591  ;  see  also  Coloring 
Matters. 

Earthenware,  Glazing .  124 

Electric  Light . 501,  589 

Electro-plating .  592 

Embalming . 408,  500,  591 

Enameling . 406,  591 

Erasures,  Protection  from . 501 

Etching  Glass .  501 

Ethyl  Chloride .  309 

Evaporating  Saline  Solutions . 407 

Explosives,  120,  124,  303,  304,  306,  309, 

. 404,  405,  457,  458,  590 

Fats,  Recover}’ .  589 

Feed  .  500 

Fermentation  .  300 

Ferro-c3’anides . 590,  591 

Fertilizers . 122,  297,  499,  589 

Fibres,  Separation,  121,  301  ;  Treat¬ 
ment .  307 

Filters . 120,  458,  501 

Fire  Extinguisher . 304,  457,  502 

Fire-proofing  Preparation . 589 

Fire-proof  Linings .  590 

Flavors  for  Tobacco . 123 

Flour,  Preservation . 301 

Fluxes .  591 

Food,  121,500,  502,  589,  592;  Preserva¬ 
tion  .  ...  300,  304 

Fruit,  Drying .  307 


Fuel,  Artificial,  123,  457, 501 ;  Liquid,  406 


(120 
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Furnace  Linings . 308,  309,  404 

Galvanic  Battery . 309,  589 

Galvanizing  Iron .  504 

Gas,  Manufa(;tiire,  etc.,  118,  120,  200, 
305,  300,  307,  309.  405,  502,  592 
Glass,  Manufacture,  124,299;  Liquid, 404 

Glucose,  and  Dextrine _ 121,  308,  408 

Glycero-ferrated  Cotton .  1  22 

Grain,  Cleansing,  450;  Extracts,  304,  450 

Hair  Felting . 458 

Hides,  Cleansing .  122 

Ice,  Artificial .  505 

Incrustation,  Preventative . 407,  505 

Ink,  and  Ink  Powder . 121,  302,  502 

Iodine . 300,  309,  455,  502 

Iridescent  Colors .  302 

Iron,  Manufacture,  299,  400;  Galvaniz¬ 
ing  and  Tinning,  121;  Protection 

from  Rust .  404 

Kerosene  Tester .  505 

Lactoscope .  305 

Lead  Lining .  404 

Lead,  Purifying . 300 

Leather,  Artificial,  119,  304,  505; 

Cleansing,  504;  Waterproof,  304,502 
Lime,  from  Oyster  Shells,  125  ;  Sul¬ 
phate .  407 

Liquors,  Ageing .  591 

Lithographic  Stones .  120 

Looking  Glasses .  456 

Lubricants,  122,  304,  406,  407,  499,  589 

Lupines .  500,  504 

Magnesium .  299 

Malt,  Extract,  308, 459 ;  Liquors,  125, 407 

Matches .  303,  588 

Meat .  300.  301,  308,  405, 

. 407,  459,  504,  505,  590 

Medicine . • .  457,  500 

Mercury  Albuminate .  120 

Metallic  Gloss  for  Textile  Fabrics.  503 
Metals,  Coating  of,  125,  459,  502;  Dec¬ 
oration  of . 299 

Mordants .  499,  503 

Nickel,  Casting,  307;  Plating,  498,592; 

Welding . 498 

Nitrogen  from  Air . 296 

Nitro  glycerine,  Manufacture  of. . .  404 

Oils. . ! .  124,  408,  592 

Oil  Tester .  308,  505 


Onyx  from  Agate .  498 

Ol)ium .  305 

Oxalic  Acid .  300 

Ozone .  406 

Paint .  502 

Paper .  121,  301,  501 

Paraffine  Oil . 123 

Parasites,  Destruction  of . 502 

Pavements . .  459 

Pep.sine .  459 

Petroleum,  591 ;  Residues .  589 

Phosphates .  297 

Phosphorescent  Substances...  588,  592 
Phosphorite,  Concentration  of . . . .  404 

Photography .  126,  301,  308 

Picric  Acid .  302 

Pigments. .  123,  299,  300,  459,  503,  506 

Plaster  Casts,  Waterproof .  118 

Platinizing .  300,  407 

Potassium  Salts .  298,  299,  306,  405 

Preservation  of  Food .  126 

Prussian  Blue .  125 

Pumps .  459 

Pyrites  Furnace .  455 

Pyrometer .  306 

Rubber .  121,  303 

Rubber  Oil  .  123 

Satflor . 499 

Salicylic  Acid .  121 

Salt  Manufacture .  125,  297,  404, 

. 407,  456,  500,  502 

Schoenite,  Production  of . 298 

Separatory  Apparatus .  504 

Sewerage,  Purification .  119,  301 

Silicious  Material . 299 

Silver  Leaf .  309 

Slag .  499,  505 

Slate,  Artificial .  499 

Soap .  309,  406 

Soda  Manufacture . 117,  297, 

. 298,  404,  455,  501,  587,  588 

Steel . 260,  307,  308,  504 

Stone,  Artificial. . . .  121,  124,  125,  126 

. 260,  299,  309,  498,  505 

Sugar .  120,  305,  405 

" . 406,  456,  499,  500,  591 

Sulpho-cyanides .  118,  456,  506 

Sulphur  from  Pyrites .  296 

Sulphuric  Acid  and  Anhydride,  296,  501 
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Sulphurous  Acid .  455,  456, 

Superphosphates.  Sacks  for . 

Tannic  Acid . 

Tanning . 119,  803,  456,  504, 

Tartar,  Cream  of . 

Tartaric  Acid . 504, 

Temperature  Regulator  (Electric).. 
Textile  Fabrics,  Cleansing,  301,  503, 

Thalpotasimeter . 

Thermometers . 299, 

Thermostat . 

Tiles,  from  Slag . 

Tobacco,  Curing . 


Tooth  Tincture .  121 

Varnishes,  118,  125,  301,  302,  405,  457 

Vinegar . 458 

Wash-powder .  298 

i  Water,  Purification .  503 

White  Lead . 120,  404 

Wood,  Increasing  Combustibility  of, 

I  301  ;  Preservation,  309,  456,  502: 

!  Filling .  505 

}  Wool,  Artificial .  502 

I  Yeast .  307 

I  Zinc  Oxide,  4.56  ;  Chloride,  458  ;  Sul¬ 
phide . 300,  588 


500 

118 

456 

.592 

.591 

505 

407 

.592 

504 

504 

407 

505 

124 


